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1,0 INTRODUCTION

1.1 SITE BACKGROUND

1.1.1 §ite Description

The Chem-Solv, Inc. (Chem-Solv) site is located In Cheswold, Kent County,
Delaware, approximately 3 miles north of Dover on the west side of U.S.
Route 13 (DuPont Highway) just south of Delaware Route 42 (Figure 1-1).
The Chem-Solv facility occupied the southern third of a 1.5-acre property
and consisted of a one-story concrete block bullding, a distillation
process building, and a concrete pad (Figure 1-2), A concrete-paved
skateboard park was formerly located adjacent to the office building, but
was partially dismantled in 1988, A two-story wood frame apartment
building, a storage barn, and a wood shed occupy the northern two thirds
of the property. In the past, a mobile home was Jocated iIn the north-
western corner of the property.

Surrounding land use s agricultural, residentlal, and commercial. Strip
development, consisting of commercial establishments and private
residences, s found on both sides of Route 13 in the vicinity of the
site, A truck stop/gasoline station previously operated immediately
north of the property, adjacent to Route 13.

The Chem~Solv site is located In an area zoned for agricultural, light
commercial, and residential land use.

1.1.2 Site History

The Chem-Solv facllity was in operation from 1982 to 1984, At the
facility, spent Industrial solvents were distilled and purified, The
recovered product was then returned to the original generator for reuse.
The residues generated during the distillation process, referred to as
*st111 bottoms," were collected in 55-gallon drums. These drums were
stored on the concrete pad, awaiting disposal as hazardous waste.
Chem-Solv was, therefore, classified as a hazardous waste generator,
transporter, and storage facility that had Resource Conservation and
Recovery Act (RCRA) interim status.

On September 7, 1984, an explosion and fire occurred at the faciiity.
The State of Delaware Department of Natural Resources and Environmental
Control (DNREC) was notified of the incident and Immediately initiated a
site Investigation to determine the nature and extent of potential soti
and groundwater contamination, DNREC generated a memorandum dated
September 18, 1984, outlining initial investigatory activities (Appendix
A-1), The memo stated that a firefighter at the fire scene had
... observed a chemical-1ike material running off the concrete pad

AR3O7467
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towards the ground." Subsequent visual inspections by DNREC personnel
{ndicated contaminated sofl adjacent to the location of the fire., Vapor
monitoring at the site and chemical analysis of the soll conducted by
DNREC detected some volatile organtc compound (VOC) contamination of the
sofl.

During more detailed analysis of the waste and material handling
practices at Chem-Solv, DNREC concluded that the facility had other
violations of Delaware's Regulations Governing Hazardous Waste. DNREC,
consequently, issued a Cessation of Operation Order (Order) to Chem-Solv
dated September 21, 1984 (Appendix A-2), The Order outlined DNREC's
beltef that spillage of hazardous wastes onto the ground had occurred
during the fire on September 7, 1984, and before the incident. DNREC
ordered Chem-Solv to halt all hazardous waste handling operations with
the exception of those associated with cleanup of the site. In additfon,
the Order required Chem-Solv to remove contaminated soil from the site
and to initiate a groundwater monitoring program. ONREC initiated a sofl
and groundwater investigation after the owners of Chem-Solv failed to’
fully comply with the Order. The subsequent sectfons summartze the
{nvestigation undertaken by DNREC to characterize the extent and nature
of soll and groundwater contamination associated with the Chem-Solv
facility, Included with this discussion is a. description of actions
uzvgertaken by DNREC to remediate contaminated soi] and groundwater at the
site,

1.2 PREVIOUS INVESTIGATIONS

1.2.1 Solls Investigation

As stated in the memo referenced in the previous section, DNREC conducted
a limited sofls fnvestigation immedfately after the September 7, 1984,
fire and explosion at the Chem-Solv factlity. Subsequently, the owners
of Chem-Solv excavated approximately 10 cubic yards (cy) of contaminated
sol1 and placed this soil into 30 §5-gallon drums. Although the DNREC
soll investigation consisted primartly of vapor monttoring using 2
portable photolonization device, one soll sample was apparently obtained
from a depth of 7 feet below ground surface, This sample was transported
to a laboratory for VOC analysis, but the results of this analysis are
unknown, DNREC concluded that the VOC contamination consisted primarily
of trichloroethene (TCE); 1,1,1-trichloroethane (,1,1-TCA);
1,2-dichloroethane  (1,2-DCA);  1-chloroethelene; ethylbenzene; and
to{t'le?:i Table 11 summarizes all Pre-RI soll investigation and cleanup
activities,

During April 1985, a large portion of the drum storage pad was removed
and 1,300 cy of contaminated soll were excavated by DNREC, The sofl was
removed to the de};th of the local water table and was staged onsite for
later remedfation/disposal. Later that month, DNREC contr #5 MC
Martin Inc. (SMC Martin), an environmental consultanthC d lé@
remedial alternatives for onsite treatment of the excavated soll, -
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SMC Martin conducted two initial rounds of soil sampling on May 1, 1985,
and May 10, 1985. The sampling scheme was designed to determine:

1. Whether any contaminated soll remained in the sidewalls or
floor of the excavation

The range of concentrations of contaminants in the soi)
stockpile for the evaluation of feasible remedial
alternatives

Nhigher any compounds other than VOCs had contaminated the
So11is

A total of 15 samples were collected during this sampling effort. These
samples included:

- Three from the floor of the pit
- Five from the stockpiled soil
- One from the dralnage way

The results of these sampling events are discussed in Section 4.2.1,
Based on results from the May 1985 sampling, SMC Martin concluded that
sofl shredding/aeration was the appropriate alternative for remediation
of the soll and issued a report, entitled Evaluation of Remedial

Recovery Facility, Cheswold, Delaware, on May 18, 1985,

On August 16, 1985, an additional 37 soll samples were collected to
characterize baseline concentrations of VOCs in the soil and determine
whether or not the soil contained compounds, untreatable by soll
shredding/aeration.

Thirteen of these samples were taken from the in-place soil surrounding
the soll stockpile. The other 24 samples were collected directly from
the stockpile. The results of this round of sampling are also contained
in Section 4.2.1,

The soll shredding process began on September 9, 1985, and continued
untt) November 7, 1985. The stockpiled soils were repeatedly passed
through the soll shredder equipment. Samples of the soll were taken
before and after shredding and were aralyzed for VOC concentration,
moisture content, grain size, and pH. HWhen analytical results indicated
"acceptable levels" of VOCs.in the soil after shredding, the sol) was
placed into the excavated pit and compacted, Otherwise, the soil was
returned to the shredder for another pass. Confirmatory soil sampling
was completed on November 11, 1985.
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SMC Martin published the findings of the soil shredding operation In the
report entitled Removal of Vola

h = ery Facility, Cheswold, Delaware, on May 20,
1986, The report concluded that the soll shredding process employed at
th:ls'te had been successful in removing VOC contamination from granular
solls,

1.2.2 Hydrogeologic Investigation

DNREC also conducted an extensive f{nvestigation 1into groundwater
contamination associated with the Chem-Solv facility, Between September
1984 and June 1986, 43 monitoring and 7 recovery wells were {installed
either on or around the site. Samples of groundwater from these and
domestic wells in the vicinity of Chem-Solv were collected and analyzed
for organic priority pollutants, primarily VOCs, beginning fn October
1984 and continuing to the present. A discussion of all historical
groundwater mopitoring data is contained in Section 4.3.).

Information gathered during this investigation allowed DNREC to assess
the general hydrogeologic conditions underlying the site and to delineate
the plume of VOC-contaminated groundwater. An attempt was made to
capture the plume by pumping and treating the contamipated groundwater by
alr stripping. Groundwater reclamation was conducted from December 1985
to November 1988,

Table 1-2 contains a summary of the DNREC groundwater {investigation.
Information contained in the table was obtained from several sources.
For the most part, the Sample Data Summary Target Compound sheets
provided by ONREC (Appendix B) were used to compile a summary of
groundwater sampling events. These DNREC data sheets were compared with
the Water Quality Data Sheets contained as Attachment J in Groundwater

prepared by CABE Assoclates, Inc. (CABE) in March 1987 (Appendix C),
Hell installation dates were obtained from the well drilling logs
contained as Attachment A in the CABE report, For wells that had no
existing logs, the installation dates were obtained from Exhibits I-9 and
1-10 in the CABE report, Other sources included the May 20, 1986, SMC
, Martin report and the 1al

. - ~County, Delaware
{ssued by BCM Engineers, Inc. (BCM) 1n October 1989. Similar to the well
installation dates, several dates of events referenced in these reports
could not be confirmed by cross checking field logs, field data sheets,
and so on. In these instances, the document from which the event and
date were obtained is referenced at the end of the appropriate entry,
Verbal communication with DNREC to confirm dates was used when possible.
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In September 1984, DNREC installed five observation wells (OB-1A through
0B-5A) at the site to monitor the shallow water table aquifer above an
tdenttfled low-permeabllity hortzon (Figure 1-2), HWell O0B~1A was
fnstalled {mmediately adjacent to the site of the September 1984
incident. Wells OB-2A through 0B-5A were installed around the perimeter
of the site, DNREC well logs are contained In Appendix D, During that
same month, DNREC also sampled domestic wells in the vicinity of the
Chem-Solv facility for VOCs; none were detected (SMC Martin, 1986),

DNREC initially sampled groundwater from monitoring wells OB-1A through
0B-5A on October 3, 1984, Analytical results of this sampling verified
VOC contamination of the shallow aquifer, with TCE belng the most
prevalent compound, DNREC also measured water levels twice in October
1984, These data indicated a northeasterly hydraulic gradient.

During November 1984, DNREC installed seven more monitoring wells (0B-6B,
0B-7A and -B, O0B-8A and -B, and 0B-9A and -B). Six of the wells were
Installed as couplets, screened both above and below the stit layer,’
DNREC established a consistent well f{dentification system, AN
monitoring wells screened above the silt layer were denoted with the
letter "A" (e.g., 0B-1A), and all monttoring wells screened below the
silt In the intermediate zone of the aquifer were denoted with the letter
"8 (e.g., 0B-7B).

Groundwater from onsite monitoring wells and offsite domestic wells was
sampled on December 5 and 6, 1984, January 29, 1985, and April 22, 1985,
One of the orfgtnal five wells, OB-1A, was removed in April 1985 during
the excavation of 1,300 cy of contaminated soil.

In April 1985, DNREC retalned SMC Martin to evaluate alternatives for

groundwater and soil remediation at the site, As part of the assessment

of groundwater cleanup alternatives, SMC Martin conducted a hydrogeologic

investigation at the site (CABE, 1987) and {ssued a report entitied
1

Evaluatis
the Chem-Soly Recovery Site, Cheswold, Delaware, on May 18, 1985.

Because of SMC Martin's findings, DNREC decided to implement a
groundwater treatment system that included a groundwater pumping system
and treatment of the recovered groundwater by air stripping. CABE
Associates, Inc. (CABE) was retained on August 5, 1985, to design and
implement the recovery and treatment system. From August to October
1986, 23 monftoring wells, 5 recovery wells, and | replacement domestic
well were {nstalled in and around the site, Likewise, numerous
groundwater samples were collected from monitoring, recovery, or
domestic wells, and two pump tests were conducted to further facilftate
the design of the recovery and treatment system.
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On November 26, 1985, untreated and treated water was collected from the /™
recovery and treatment system during a test run of the equipment, By )
December 11, 1985, the system was fully operational, after some minor
mechanical problems earlier in December. The first round of sampling for
treatment efficlency monitoring was conducted on January 2, 1986.
Continued sampling occurred at least every other month in 1986, In
addition, groundwater sampling from wmonitoring and domestic wells
continued into November 1986 to assess the system's effectiveness In
capturing the plume of contaminated groundwater,

On June 9 and 10, 1986, two additional recovery wells were f{nstalled.
One, O0B-43AR, was later added to the recovery system. The other,
08-44AR, was not used for recovery, hut was used as a monitoring well,
called OB-44A. Later in June, a monitoring well (OB-45B) was 1nstalled
in the intermediate aquifer. This well's ability to yleld water was
tested on June 18, 1986, during a pump test.

A point-of-use carbon treatment system was !nstalled at a nearby home
that had a contaminated well sometime before July 14, 1986. The exact
date of this installation could not be confirmed, but DNREC sampled the
water both before and after treatment on that date, According to verbal
communication with ONREC, the contaminated well had apparently been
installed by the owner as a replacement of the property's original well.
The replacement well had been installed to a depth of 50 feet on
September 11, 1985, but subsequent sampling of this 50-foot well
indicated unacceptable levels of VOCs. This 50-foot well was replaced
with a deeper well f{nstalled to 127 feet by DNREC on May 15, 1987
(Appendix D), Subsequent sampling and analysis by ONREC did not indicate
any contamination of this 127-foot well,

No groundwater or treatment system sampling occurred during the first
half of 1987. From June 8 through 16, 1987, however, groundwater was
agaln sampled from 17 monitoring and 9 domestic wells. No other
groundwater sampling occurred until December 22, 1987, with the exception
of untreated water from the recovery system and two domestic wells,
Monitoring and domestic wells and recovery system untreated groundwater
were sampled quite frequentiy fn 1988 (January 5 and 6, March 21, April
14, May 17, June 16, July 26, and November 15),

In September 1988, the air stripping tower collapsed. After that,
recovered groundwater was no longer discharged to the air stripping
unit. ONREC, however, continued to discharge recovered groundwater to
the Kent County sewer system unti} November 1988. No groundwater pumping
or treatment has occurred at the site since then.

DNREC conducted quarterly monitoring of one recovery system and several
domestic wells from June 1989 through May 1990, Groundwater samples were
collected for volatile organic analyses on June 20, 1989, September 28,
1989, February 13, 1990, and May 1, 1990, .
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1.3 REMEDIAL INVESTIGATION SUMMARY

In September 1988, an Administrative Consent Order (ACO) was signed by
the United States Environmental Protection Agency (EPA), DNREC, and
several of the Chem-Solv Potentially Responsible Parties (PRPs). The ACO
consisted primarily of an agreement to perform a Remedial Investigation/
Feasibility Study (RI/FS) in accordance with the Comprehensive Environ-
mental Response, Compensation, and Liability Act (CERCLA) as amended by
the Superfund Amendments Reauthorization Act (SARA). The Chem-Solv site
was initfally proposed for inclusion on the National Prioritfes List
(NPL) on January 22, 1987, and again on June 1988. The site was formally
tncluded on the NPL on August 30, 1990. DNREC {s the Lead Agency for the
site.

Table 1-3 contains a summary of regulatory activities occurring up to the
present. The Chem-Solv PRP Committee retained BCM to carry out the
requivements of the RI/FS. The

Study Work Plan_for the Chem-Solv Site - wpld, Kent County, Delaware
(Hork Plan) was initlally submitted to DNREC and EPA tn December 1988 and
revised July 1989 and October 1989. The Work Plan was approved by DNREC
on December 1, 1989, and was implemented between December 4, 1989, and
March 12, 1990, This report presents a discussion of the findings of the
Remedial Investigation,

The draft RI Report was submitted to DNREC and EPA in July 1990. From
the findings presented in the report, EPA requested that additional
groundwater sampling be conducted, The

Renme.

g _Chem-Solv, Inc, Site - Cheswold,- Kent
County, Delaware (Sampling Plan) was submitted to DNREC and EPA on
February 13, 1991, DNREC approved the Sampling Plan on May 1, 1991
(Appendix A-3),

The implementation scheme of the RI outlined in the Work Plan was divided
into nine separate tasks:

Task 1: Project Planning

Task 2: Alr Investigation

Task 3: Solls Investigation

Task 4: Stratigraphic Investigation

Task 5: Groundwater Investigation

Task 6: Data Evaluation

Task 7: Endangerment Assessment

Task 8: Treatability Study Pilot Testing
Task 9: Remedfal Investigatfon Report

| I NN N TN N R B N |

The subsequent nine sections summarize the activities conducted to
complete each of the nine tasks. In addftfon, the Sampling Plan outlined
three tasks for additional investigation:
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- Task }: Groundwater Sampling
~ Task 2: HWater Level Measurements
- Task 3; Contingency Sol) and Groundwater Sampling

1.3.1 Project Planning

The purpose of this task was to prepare various documents and plans
before beginning field work. Activities conducted as part of this task
were:

- Initial stte reconnaissance

- Preparation of specifications and selection of subcontractors
(f.e., driller and surveyor)

Arranging for site access
Review of agency files

Surveying of site and preparation of a topographic base map
at a scale of 1 inch = 100 feet with a 2-foot contour interva)

Coordinating with ONREC before any sampling and laboratory
analysis

1.3.2 Alr Investigation

The air investigation was conducted onsite in October 1983, before
sampling or iIntrusive exploration. The primary purpose of this task was
to evaluate health and safety needs at the site before field activities
began. Data from this investigation were also used as part of the site
Endangerment Assessment (Task 7).  Breathing 2zone monitoring was
conducted using an HNu or OVA at 12 onsite locations. Two of the
sampling locations were in the former spill area,

1.3.3 Sotls Investigation

Seven onsite test borings (CSB-6 to CSB-12) were comgleted. around the
edge of the former excavated area, to {dentify the horizontal and
vertical extent of subsurface soil contamination near areas where
hazardous materfals had elther been stored or were suspected of having
been stored and to characterize solls outside the former excavated area.
A1l seven test borings were located outside the former excavation
boundary. Three soll samples were obtalned from each boring, Two
samples from unsaturated soils were analyzed for all Target Compound List
(TCL) and Target Analyte List (TAL) fractions; one sample from saturated
solls Just above the siit layer was obtained from each boring and
analyzed for TCL volatile organics. The borings were advanced unt}! the
siit layer (which separates the shallow and intermediate zones of the
aquifer) was encountered, or 35 feet below grade, whichever came first.

ARIOTHTY
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The sampling intervals included the 0.5 to 2.0-foot {nterval, the 2-foot
interval immediately above the water table, and the 2-foot interval
immediately above the silt layer,

The borings were located near areas of the site where hazardous material
had been elther stored or was suspected of having been spilled. These
areas included the former distillation building, the former excavation,
and former contaminated soil stockpile areas. All borings were located
outside the boundary of the former excavations. Two of the soll borings
were done adjacent to the former concrete-paved area to investigate the
presence/absence of contamination that may have resulted from runoff from
the pad., The boring locations were surveyed for both horizontal and
vertical control. More detalls of the soil boring program are contained
in Section 4.2.2.

1.3.4 Stratigraphic Investigation

Five test borings (CSB-1 to CSB-5) were completed offsite to the bottom
of the silt layer, to depths ranging from 26 to 43 feet. The locations
were selected to f111 in data gaps regarding the presence/absence of the
si1t layer onsite and hydraulically downgradient of the site, Shelby
tube samples of the silt layer were obtained from two of these test
borings to determine grain size and the vertical coefficient of
permeability.

1.3.5 Groundwater Investigation

Seven groundwater monitoring wells were {installed as part of this
investigation, They were Identified by "MHS" or "MWI," representing
whether the well was finished within the shallow aquifer zone or the
{ntermediate aquifer zone, Groundwater samples were obtained from these
wells and from seven existing wells. Analytical data from the
groundwater sampling were evaluated to determine the horizontal and
vertical extent of groundwater contamination in both the shallow and the
intermediate zones of the water table aquifer (see Section 4.3.1). The
groundwater samples were analyzed for all TCL/TAL parameters.

Monitoring Well Installation

The locations of the shallow and intermediate-zone monitoring wells are
discussed in Section 2.4.1.1, Hells completed in the shallow-zone
aquifer were located in an effort to delineate the extent of shallow
groundwater contamination downgradient (north-northeast) of the site.

In addition to determining the extent of shallow contamination, the
distribution of contamination in the intermediate zone was assessed via
the installation of three {intermediate-zone monitoring wells. One of
these wells was used to evaluate the quality of groundwater in the
Intermediate zone upgradient of the site. The remaining two
1nt:rm:di::e-zgm “dlilstw:’r%h l(c:att‘:ateglh:r 17?‘{"’""’ the extent of
contamination downgradient of the Chem-Solv facility.

AR3O7L7S
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Hell Survey

A1l the newly installed monitoring wells were surveyed in June 1990 to
obtain horizontal coordinates and vertical elevations with reference to a
known datum. Horizontal control for each of the newly installed
monitoring wells was obtained to the nearsst 0.1 foot. Vertical control
was obtained to the nearest 0.01 foot, All surveying was performed by a
Delaware-~1icensed professional land surveyor. The survey for the newly
Installed wells was tied into the same coordinate system used for the
existing monitoring well locations,

Hell_Development

The monttoring wells were developed after {installation to remove
fine-grained material from around the well screen. The wells were
devetoped approximately one hour by overpumping. ODevelopment water was
discharged {into 55-gallon steel drums. Head space measurements of
organic vapor levels were obtained using either a flame flonization
detector or a photoionization detector. According to the MWork Plan,
deveiopment water would be discharged directly to the ground unless
elevated organic vapor measurements were recorded, No sustained organic
vapor measurements above background levels were recorded during wel)
development. Therefore, well development water was discharged directly
to the ground,

Groundwater Sampling

The newly installed wells were allowed to equilibrate for a 2-week period
after Installation and before the collection of groundwater samples, The
groundwater samples were obtained in April 1990, using the protocols
described in Section 4,3,2 of the QAPJP. A sample was collected from
each of the seven new monitoring wells., Each sample was analyzed for al)
TCL/TAL parameters. Samples were also taken from existing shallow-zone
wells (26A, 33A, 39A, and 41A) and the existing upgradient shallow-zone
well (22A), Analytical data generated from the newly installed shaliow-
zone wells and existing shallow-zone wells 26A, 33A, 39A, and 41A were
used to characterize the magnitude and extent of the contaminated
groundwater in the shallow-zone beneath and downgradient of the site.

Existing intermediate-zone wells 5B and 9B were also sampled in Aprt}
1990, as part of this investigation. Data generated from the three newly
fnstalled and two existing intermediate-zone wells were used to evaluate
the magnitude and extent of contamination, if any, in the Intermediate
zone. Analytical data generated from the newly {installed upgradient
intermadiate~zone we)l (MWI-1-43) in the vicinity of well 22A were used
to evaluate the quality of groundwater in each zone entering the site
from the hydraulically upgradient direction.
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In February 1991, 14 monitoring wells were sampled in accordance with the
procedures outlined in the Sampling Plan. Selected wells were analyzed
for volatile organic compounds, mercury, manganese, and zinc to confirm
the concentrations detected In Apri) 1990, In addition, the wells were
tested for miscellaneous groundwater quality parameters (blochemical
oxygen demand, dissolved oxygen, and so forth) to evaluate groundwater
reduction/oxidation conditions, Unsustained organic vapor readings of 10
to 20 units above background were recorded at one well (MW 5-7-25) while
purging the well before sampling. Organic vapor measurements of 4 to 5
units were recorded for the first five gallons of water removed from the
well. A1l subsequent readings were at background levels, Therefore, the
water was not contalnerized for offsite disposal and was discharged
directly to the ground,

Water Level Measurements

Four rounds of water level data were collected from all accessible
monitoring wells to determine the hydraulic head' distribution in the’
shallow and iIntermediate aquifer zones. All measurements were taken to
the nearest 0.01 foot using an electric water level {ndicator. The top
of the well casing was used as a reference point. Plezometric surface
contour maps were constructed from these . measurements for the
intermediate and shallow =zones. The horizontal hydraulic gradient,
magnitude, and direction were determined for both the shallow and
intermediate zones. In addition, the vertical hydraulic gradient,
magnitude, and direction between the shallow and intermediate zones were
determined at each well couplet location.

1.3.6 Data Evaluation

The objectives of this task were to organize the validated data as
detailed in the QAPJP into a working format for analysis and to perform
the necessary evaluations and interpretations to meet the overall project
objectives. Task 6, therefore, had two distinct components: data
reduction and data evaluation. Following are brief descriptions of each
component. '

1.3.6.1 Data Reduction

Data obtained from the various field investigations were condensed and
organized to facilitate evaluation and presentation. Reduction of
hydrogeologic data resulted in the production of various tabies, figures,

and drawings that describe and summarize the pertinent site features,
These include:

- Flgures displaying boring and monitoring well locations and
elevations

- Hydrogeologic cross sections

AR307477
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- Groundwater contour maps
- Boring log descriptions
~ Monftoring well as-bullt construction diagrams

Appropriate tables, maps, and figures were produced to summarize the
occurrence and distribution of contaminants at the site and adjacent
environs. These are referenced in Sections 3,0 and 4.0.

1.3.6.2 Data Review

BCM reviewed the reduced form of the data obtained during the RI to
evaluate whether the RI/FS project objectives were met. The results of
this data evaluation are contained in Section 4.0,

1.3,7 Endangerment Assessment

The endangerment assessment (EA) was used to determine the probability
and magnitude of risk, if any, to human health and the environment due to
actual or probable releases of chemicals associated with the Chem-Soly
site. :

The €A 1s a formalized process consisting of four tasks: (1) hazard
fdentification, (2) exposure assessment, (3) toxicity assessment, and
(4) risk assessment.

The procedures used in this EA were consistent with the Endangerment
Assessment Handbook (PRC, 1985). The risk evaluation was based on the
Superfund Public Health Evaluation Manual (SPHEM) (EPA, 1988),

1.3.8 Ireatability Study/Pilot Testing

The need for treatability studies and/or pilot testing was evaluated
after the comptetion of the data validation/evaluation and the initial
screening of remedial  technologies. Discussion of tdentified
treatability studies and/or pilot testing will be provided 1in the
Feasibility Study Report.

1.3.9 Remadial Investigation Report

Task 9 encompasses the preparation of the Remedial Investigation Report.
The RI report includes the results of the previousty discussed tasks,
{ncluding the following:

- Site surface and subsurface conditions

- Extent and nature of sofl contamination, 1f any

- Extent and nature of groundwater contamination, if any

- Analytical data and QA/QC backup .
- Results of the public heaith and environmental assessmnts
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SECTION 1.0
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TABLE 1-1

SUMMARY OF PAST DNREC
SOIL INVESTIGATION AND CLEANUP ACTIVITIES

CHEM~SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESHOLD, DELAWARE

Date Event

September 1984 Initial sofls ynvestigation ~ Chem-Solv excavated
approximately 10 cubic yards of contamipated soil,

April 1985 DNREC excavated 1,300 cubic yards of contaminated
sofl. Soll was stockpiled onsite.

April 19, 1985 DNREC retained SMC Martin, Inc. (SMC Martin) to
e\l/aluate alternatives for soll and groundwater
cleanup. :

May 1 and 10, 1985 SMC Martin conducted pre-soll shredding sofl
sampling in the excavation stdewalls and fioor,
staged soll stockptle, and nearby drainage-way.

May 18, 1985 SMC  Martin issved Evaluation of Remedial
Alternatives for Soil and Groundwater Cleanup at

Delavare.

August 16, 1985 SMC Martin conducted a round of pre-shredding
sotl sampling of in-place soll adjacent to the
stockpile and of stockpiled soils.

September 9, 1985 Guardlan  Construction Company  began  sofl
shredding process. .

November 7, 1985 Soll shredding completed.

November 11, 1985 Post-shredding  confirmatory  sofl éampHng
completed., ‘

May 20, 1986 SMC Martin issued Removal of Volatile Organic
Contaminants from Soils at the Chem-Solv Solvent
Recovery Facility, Cheswold, Delaware,

Compiled by BCM Engineers Inc. (BCM Project No. 00-601*%307!' 83
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TABLE 1-2

SUMMARY OF PAST DNREC

GROUNDHATER INVESTIGATION AND CLEANUP ACTIVITIES
CHEM~SOLV, INC, SITE REMEDIAL INVESTIGATION

CHESWOLD, DELAHARE

Date

Event

September 1984

October 3, 1984
October 1984

November 28-30, 1984
December 5 and 6, 1984

January 29 and 31, 1985
April 1985

April 22, 1985

. April 1985 to approx.
August 1985

May 18, 1985

August 5, 1985

Five groundwater monitoring wells {installed
in the shallow aquifer,

Domestic wells sampled (SMC Martin, 1986).
Five monitoring wells sampled.

Groundwater table elevations measured twice
in five monitoring wells (SMC Martin, 1986).

Seven monitoring wells installed.

Ten monltor1hg wells and four domestic wells
sampled,

Nine monitoring wells sampled.

One monitoring well removed during sofl
excavation (SMC Martin, 1986).

Eleven monitoring wells and six domestic
wells sampled. -

SMC Martin conducted hydrogeologic investi- '

gation at site, including slug tests (CABE,
1987),

SMC Martin {ssued
Al

Evaluation of Remedial
__and _ Groundwater
Site, Cheswold, Delaware.

CABE retained to help implement the
groundwater recovery and treatment.system.
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TABLE 1~2 (Continued)

Date

Event

August 13-22, 1985
August 14, 1985
August 22, 1985
August 26, 1985

August 28, 1985
September 11, 1985

September 12, 1985
September 18 and 26, 1985

October 4, 1985
October 9, 1985

October 24, 1985
October 25, 1985

October 1985

November 26, 1985

December 11, 1985

Eleven monitoring wells and one recovery
well installed,

One (of the original five) monitoring well
sampled,

The eleven monitoring wells most recently
installed were sampled,

Pump test conducted; pumped and sampled
0B-5AR (CABE, 1987), .

Ten monitoring wells sampled.

New domestic well installed at Gearhart
property, finished at 50 feet (Appendix D).

Four monitoring wells sampled (Attachment J;
CABE, 1987).

Nine monitoring wells and one recovery wel)
installed. _

Elght monitoring wells sampled.
One monitoring and one recovery well sampled.

Pump test conducted on wells 0B-5A, 0B-20AR,
and 0B-32AR (CABE, 1987).

Two recovery wells sampled.

?ggg)test conducted on well OB-34AR (CABE,

Three monitoring and four recovery wells
fnstalled.

Untreated and treated water from the
recovery system sampled to test air stripper
efficiency.

Recovery 'and  treatment system fully
operational and completed 24 hours of

operation (CABE, 1987).
AR307485
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TABLE 1-2 {(Continued)

Date

Event

January 2, 1986
February 19, 1986
February 27, 1986

March 11, 1986

Apri) 8, 1986
April 11, 1986
April 28, 1986

May 13, 1986

June 9, 1986

June 10, 1986

June 11 and 16, 1986

16 the gag{ Xilwed in this
labe{. 4t 48 due to substan

frame is not as readable .on Legible
dard color or condition of theaoaiglzzlt:l“

Untreated and treated water from the
recovery system sampled,

Thirteen domestic wells sampled (Attachment
J; CABE, 1987).

Untreated and treated water from the
recovery system sampled.

Twelve monitoring wells and one domestic
well sampled; untreated water from the
recovery system also sampled,

Untreated and treated water sampled from one
domestic well and the recovery system.

Untreated and treated water sampled from one
domestic well,

Untreated and treated water sampled from the
recovery system,

Nine monitoring wells, untreated and treated
water from the recovery system, and
untreated water fron one domestic wel)
sampled.

Attachment J (CABE, 1987) indicates that 13
monitoring wells and untreated and treated
water from the recovery system was sampled;
untreated water from one domestic well was
sampled twice,

One recovery well (0B-43AR) installed. This
well was later added to the recovery system.

One recovery well (0B-44AR) Installed. This
well was not added to the recovery system;
3%345511 was later renamed monitoring well

One monitoring well tnstalled (08-958).

O
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TABLE 1-2 (Continued)

Date Event

June 18, 1986 Pump test conducted in well 0B-458 (CABE,
1987)., This well was also sampled,

June 30, 1986 Pump test conducted on 0B-43AR (1987, CABE).

July 1986 Carbon  pofnt-of-use  freatment  system
installed in home with contaminated domestic
well (BCM, 1989),

July 14, 1986 Untreated and treated water from the
recovery system and one domestic well
sampled, '

July 28 and 29, 1986 Sixteen monitoring wells and untreated water
from the recovery system sampled.

September 25, 1986 Untreated and tréated water from the
vecovery system sampled,

November 17 and 18, 1986 Sixteen monitoring wells sampled, Three of
these wells were sampled by both bailing and
pumping.  Three domestic wells sampled,
Untreated and treated water from one
domestic well and from the recovery system
sampled,

March 1987 CABE Assoclates {ssued final report for
ONREC, Groyndwater ____Decontamination.

Cheswold, Delaware.

May 15, 1987 Replacement domestic wel) installed at
Gearhart property (Appendix D)

June B-16, 1987 Seventeen monitoring and nine domestic wells
sampled,

August 1987 Replacement domestic well had been Ynstalled
: at adjacent property (Appendix A-11),

September 4, 1987 Untreated water from the recovery system
sampled.

\
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TABLE 1-2 (Continued)

Date Event

October 15, 1987 Recovery system untreated water and one
domestic well sampled.

December 1, 1987 Recovery system untreated water and one
i domestic well sampled,

December 17, 1987 Recovery system untreated water sampled.

December 22, 1987 Four monitoring wells and recovery system
untreated water sampled.

January 5 and 6, 1988 Five monitoring wells, two domestic wells,
and recovery system untreated water sampled.

March 21, 1988 Nine monitoring wells, one domestic well,
and recovery system untreated water sampled.

April 14, 1988 Three monitoring wells, one domestic well,
and recovery system untreated water sampled.

May 17, 1988, and Recovery system untreated water sampled.
June 15, 1988 .

July 26, 1988 One monitoring well, five domestic wells,
and recovery system untreated water sampled.

September 1988 Afr stripping tower collapsed. Continued
pumping groundwater from the recovery system
to the Kent County sewer system.

November 15, 1988 One monitoring well, five domestic wells,
and recovery system untreated water sampled.

November 1988 Discharging of groundwater from the recovery
: system to vewer system halted.

Compiled by BCM Engineers Inc. (BCM Project No. 00-6102-02)
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TABLE 1-3
SUMMARY OF REGULATORY ACTIVITIES

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Date Event

January 22, 1987 Chem-Solv, Inc. Site initfally proposed for
Inclusion on the National Priorties List
(NPL) (52 FR 2492). ‘

June 24, 1988 Chem-Solv, Inc, Site  reproposed for
Inclusion on the NPL (53 FR 23988).

September 1988 DNREC, EPA, and Chem-Solv signed
Administrative Order signed on Consent.

September 1988 BCM  retained fo conduct  Remedial
Investigation/Feasibility Study.

December 1988 BCM issved Draft Remedial Investigation/
Feasibility Study, Work Plan for the
Chem-Soly Site, Cheswold, Delawara.

December 1, 1989 lEu/FS Work Plan was approved by ODNREC and

December 4, 1989 ’B,(l;M began implementation of the RI/FS HWork
an,

August 30, 1990 Chem-Solv, Inc, site formally included on
NPL, Site No, 573 (55 FR 35502)

Source: BCM Engineers Inc., (BCM Project No. 00-6012-02)
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2.0 REMEDIAL INVESTIGATION METHOD

2,1 AIR INVESTIGATION

BCM conducted an alr investigation to evaluate health and safety needs at
the site before inttiating sampling or any intrusive activities. Data
from this finvestigation were also used to estimate onsite and offsite
exposure as part of the site Endangerment Assessment.

The investigation was conducted on October 16, 1989. Twelve sampling
locations were set up around the perimeter of the site (Figure 2-1),
Ambient organic vapor readings were recorded at each location using both
an HNu Systems Photolonization Detector (HNu PI-101, 10.2 eV probe) and a
Century Systems Organic Vapor Analyzer (OVA-128). At each location, the
HNu and OVA instrument probes were directed inward, towards the former
excavated area. :

Alr monitoring with either the HNu or the OVA and a combustible
gas/oxygen/hydrogen sulfide meter (MSA Model 361) was also performed
continuously during all intrusive drilling activities. Air monitoring
using either the HNu or the OVA was performed continuously during well
construction, well development, groundwater sampling, and water level
measurement activities,

AVl monitoring equipment was calibrated to gas standards each day before
use and recorded in a bound field-log book. The OVA was calibrated with
methane and inert nitrogen gas (86.5 parts per milllon [ppm) methane)
The HNu was calibrated with fsobutylene and inert nitrogen gas (95.9 ppm
{sobutylene). The combustible gas/oxygen/hydrogen sulfide meter was
calibrated with methane/oxygen and inert nttrogen gas (1.4 percent
methane, 15.6 percent oxygen).

2,2 SOILS INVESTIGATION

This investigation was designed to characterize sofls near areas where
hazardous materials had either been stored or were suspected of having
been stored. Eight borings from seven locations were placed around the
edge of the former excavated area and the remaining concrete pad. Three
sofl samples from each location were retained for chemical analyses. In
addition, split samples were retained for the EPA by personnel from COM
Federal Programs Corporation (FPC) and submitted for chemical analyses.

The solls fnvestigation was conducted from December 4 through
December 20, 1989, and from February 22 through February 28, 1990,
Because of extreme weather conditions encountered during December 1989,
work at the site was halted December 20, 1989. Freezing temperatures
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hampered decontamination of the sampiing equipment and ralsed questions
about the possibility of cross contamination of the soil samples. BCM
notified DNREC of the work stoppage in a letter dated December 27, 1989
(Appendix A-4), DNREC approved the work stoppage in a letter dated
January 22, 1990 (Appendix A-5).

Generally, fleld activities were conducted {in accordance with the
procedures contained in the Work Plan. Some modifications to the Work
Plan were necessary because of conditions encountered during the
{nvestigation; these modifications are detatled fn the following sections,

2,2.1 Sample Locations

Eight borings (CSB-6, CSB-7, CSB-8, CSB-BA, CSB-9, CSB-10, CSB-11, and
CSB-12) were placed at seven locations outside the edges of the former
excavated area (Figure 2-2), Boring logs are contained 1n Appendix E,
The soi) in the former excavation area delineates the solls from around
the former disti)lation building that were excavated, shredded, tested
for indicator parameters, and placed back in the excavation during work
performed by DNREC in 1985 before the RI. Because the soll was excavated
to the top of the water table, the RI soll Investigation was structured
to delineate what contaminants, if any, remained .in the unsaturated soils
outside the excavation. A description of each boring location and the
rationale for placement of the boring are provided below.

Boring Location
Name Location Rationale

CSB-6

css-7

Cs8-8

CsB-8A

CsB-9

cse-10

CsB-1n

Southeastern side
of excavation

South-central side
of excavation

Southwestern edge
of concrete pad

Northwestern edge
of concrete pad

Eastern edge of
concrete pad

North-central edge
of concrete pad

Delineate soils south of the
former distillation bullding

Delineate solls south of the
former distiilation bullding

Delineate possible soll
contamination due to runoff
from former drum storage pad

Delineate possible sofl
contamination due to runoff
from former drum storage pad

Delineate possible soll
contamination due to runoff
from former drum storage pad

Delineate sofls north of
former distillation building

&/
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1( the
Label,

CSB-12 Between concrete Detineate solls north of
pad and concrete former disti)lation huilding
block buitding

Boring B~8 was abandoned at 16 feet because of difficulties keeping the
borehole open during drilling; Boring B-8A was then drilled as a
replacement boring for that location.

2,2,2 Sampling Protocol
2.2.2.1 Soll Samples

The soll borings were drilled to depths ranging from 20 feet to 26 feet
using a rotary driliing rig with 3-1/4-Inch and 6-1/4-inch 1inside-~
diameter (ID) hollow-stem augers. Soll cores were obtained continuously
throughout the soil borings using 2-foot-long, 2-inch or 3-inch outside-
diameter (OD) carbon steel split-spoon samplers. The split spoons were
driven using a 140-pound hammer. :

As described in the Work Plan, the soi) borings were to be completed to
the top of the silt layer, 1f present, or to a maximum depth of 35 feet;
split-spoon samples were retained continuously throughout the boring
column for 11thologic descriptions and for chemical analyses. Two soil
samples from each boring location were to be retained from the
unsaturated zone and submitted for Target Compound List (TCL) organic and
Target Analyte List (TAL) inorganic parameters. Soil samples were to be
collected from the 0.5-foot to 2-foot interval and the 2-foot interval
Just above the top of the water table, unless elevated organic vapor
readings were recorded from head space analyses. If elevated organic
readings were encountered, the sample intervals were to be selected from
the intervals with the highest levels. In addition, 1f the silt layer
was encountered, one soll sample from the interval just above the silt
was to be analyzed for TCL volatile compounds.

2,2,2.2 Field Quality Control Samples

Field rinsate blanks, trip blanks, and field duplicate samples were

submitted for chemical analyses with the soll samples in accordance with

IE'IW p(rohtpojc‘%l detalled In Section 9.2 of the Quality Assurance Project
an (Q .

2.2.3 Analytical Parameters and Methods

Twenty-three samples were submitted for chemical analyses. Of these
samples, two were field duplicate samples. A sample summary table
presenting the soll sample locations, depths, and analytica! parameters
fs presented as Table 2-1. Sixteen samples were submitied to the
Industrial and Environmental Analysts, Inc. (IEA) laboratory in Cary,
North Caroltna, for TCL organic and TAL inorganic analyses. Seven soi)
samples were submitted to IEA for TCL organic analyses.
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A1l analyses were performed in accordance with the procedures contained
in the HWork Plan and the QAPJP. In addition, BCM performed a laboratory
audit for fnorganic anaiyses on December 19, 1990, The laboratory audit
report was submitted to DNREC on January 4, 1990 (Appendix A-6).

2,3 STRATIGRAPHIC INVESTIGATION

The statigraphic Investigation was conducted to provide offsite
1ithologic information, specifically to delineate the horizontal extent
of the silt layer present at approximately 20 feet below the site. Five
stratigraphic borings (CSB-1 through CSB-5) were drilled to a maximum
depth of 43 feet, Boring logs for the stratigraphic borings are
contained in Appendix E. In addition, two Shelby tube samples of the
s11t layer were obtained from Borings CSB-1 and CSB-4; these samples were
analyzed for physical parameters (Table 2-1),

The stratigraphic borings were drilled from December 4 through 7, 1990,
and from February 28 through March 8, 1990, Generally, the borings were
conducted in accordance with the specifications contained in the Hork
Plan. Any deviations or modifications are addressed below,

2,3.1 Sample Locations

The stratigraphic borings were located along a 1line approximately
paraliel to the axis of the groundwater flow directfon (Figure 2-2). A
11st of the boring locations and a description of the location rationale
are presented below,

Boring Location

HName Description Location Rationale

Cse-1 Southwestern edge Upgradient posttion
of property

CsB-2 American Roofing Downgradient position
and Stding Co.
property

Durham property Farthest downgradient
position

Lambertson property Nearest downgradient
position

Route 13 median Downgradient position
near Well 39A
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Field boring locations were discussed with and approved by DNREC before
field activities began,

2.3.2 Sampling Protocol

The sofl borings were drilled using 3-1/4-inch, 4-1/4-nch, and
6-1/4-1nch holiow-stem augers, Soil cores were obtained from each boring
beginning at 10 feet ustng 2-foot-long 2-inch OD split spoons; the cores
were obtained continuously from 10 feet to the bottom of the borehole,
which was either the base of the silt layer or 35 feet If the siit layer
was not encountered.

A1) split-spoon samples were scanned with an HNu or OVA as they were
removed from the borehole and after each spoon was opened. Organic vapor
readings from these scans are contained in the boring logs in Appendix
D. In addition, head space readings were obtained for each sample,

Samples of the silt layer were obtained from CSB-1 and CSB-4 using
3-inch-0D thin-walled Shelby tube samplers, These samples were analyzed
at the Woodward-Clyde Laboratory in Plymouth Meeting, Pennsylvania, for
vertical coefficient of permeability and grain size distribution,
Because the silt layer was not encountered at.the other locations, no
Shelby tube samples were obtained from those borings.

2.3.3 Analytical Parameters and Methods

Samples CSB-1 (22-24) and CSB-4 (22-24) were apalyzed for vertical
coefficlent of permeability and grain size distribution using ASTM
reference methods. Immediately upon retrieval, both ends of the Shelby
tube sampler were sealed with wax; the tubes were stored upright and
delivered to the Hoodward-Clyde Laboratory for analysis.

2.4 GROUNDHATER INVESTIGATION

The groundwater investigation fincluded the f{nstallation of 7 offsite
monitoring wells and chemical analyses of groundwater from 14 onsite and
offsite locations. Seven monitoring wells were Installed from
December 6, 1989, through March 12, 1990. Of these wells, four were
designed to monftor the shallow sand aquifer and three were destgned to
m??:t?r groundwater in the fintermediate zone of the aquifer beneath the
H ayer,

2,41 Monitoring Wel) Installation

Seven monitoring wells were completed as part of the remedial
investigation (Figure 2-2). They were Installed to provide additional
{nformation needed to more completely delineate the horizontal and
vertical extent of the groundwater contaminant plume associated with the
site. In addition, the wells may be used for future monitoring of the

plume, 1f necessary. A3307h95
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2.4,1.1 Monitoring Hel) Designations and Locations

Well 1dentification numbers (e.g., MWS-6-25) consist of four components.
The first component ("MW") designates a monitoring well. The second
component designates the aguifer zone monitored by the well; "S"
designates a shallow-tone well, and "I" designates an intermediate-zone
well. The third component 1s a number from 1 through 7 indicating the
location designation of the well, The fourth component ts the bottom
depth of the screened fnterval in that well.

A summary of the monitoring well Tlocations, well depth, and location
rationale is presented below,

Well Location
Name Description Location Rationale

MNI-1-43 Southwestern corner Upgradient, intermediate
of property aquifer zone

MHI-2~40 American Roofing Downgradient, intermediate
and Siding Co, aquifer zone
property

MHS-3-17 American Roofing Downgradient, shallow
and Siding Co. aquifer zone

property Q

MHI-4-40 Durham property Downgradient, intermediate
aquifer zone

MHS-5-18 Durham property Downgradient, shallow
aquifer zone

MWS-6-25 Stein property Downgradient, shallow
north of former aquifer zone
Mobil Station

MWS-7-25 Route 13 median Downgradient, shallow
north of Route 42 aquifer 2one
intersection

Monitoring well locations were selected in the field with the approval of
DNREC before fleld activities began.
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2.4.1,2 Monitoring Hell Construction
Shallow Zone Hells

Shatlow monitoring wells were drilled using 6-1/4-inch-ID hollow stem
augers, Sofl cores were retained continuously throughout the boring
using 2-inch-OD spltt-spoon samplers; these cores were scanned with an
HNu and/or an OVA, Lithologic descriptions for each well are Included in
the well logs contained in Appendix F.

The specifications for the shallow-zone monitoring wells were designed to
provide {information about the sand aquifer above the silt layer. The
wells were to be screened above the silt layer, 1f present. If the silt
layer was not encountered at a location, the well would be constructed to
screen a 10-foot interval from 15 feet to 25 feet below the ground
surface, A schematic representation of monitoring well construction
detat) s shown on Figure 2-3. :

After each boring was advanced to the required depth, the monitoring well
was constructed using 2-inch-ID schedule-40 polyvinyl chloride (PVC)
casing and screen, All well screens were factory-slotted with 0.010-inch
or 0,020-inch slots; the 0.010-inch screens were installed at locations
where the aquifer contatned significant fine matertal., The casing,
screen, and bottom cap were connected with threaded flush joints; no glue
was used, Between 7 and 10 feet of screen were used in each well,
depending on 1ithologic conditions. The annulus (vold between the well
casing or screen and the boring wall) was packed to at least 1 foot above
the screen with clean silica sand,

A bentonite pellet seal was placed on top of the sand pack, and the
remainder of the hole was filled with a cement-bentonite grout, A
Tocking protective steel casing was Inserted a minimum of 3 feet Into the
grouted annulus,

Intermediate-Zone Monitoring Wells

Section 4.5.2 of the Work Plan contains specifications for the construc-
tion of the three intermediate-zone monitoring wells, However, only well
* MWI-1-43 was constructed as proposed In the Work Plan, The siit layer
was not encountered or was too thin to seal off with an outer stee)
casing in the other two wells (MWI-2-40 and MWI-4-40), A schematic
representatton of monitoring well detall {is shown on Figure 2-3,

To determine the depth and thickness of the silt layer at the MWI-)-43
location, a stratigraphic boring (CSB-1) was drilled using 6-1/4-inch
hollow-stem augers. This boring was abandoned and grouted to the
surface, HWell MWI-1-43 was then drilled using the mud rotary drilling
method. A 10-inch diameter borehole was drilled to the top of the silt
at 23 feet. A 6-inch steel outer casing was then driven 1| foot into the
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si1t layer and set at 24 feet; the annulus between the casing and the
borehole was tremie grouted with a cement-bentonite mixture. After the
grout was allowed to set overnight, the boring was advanced to 43 feet
(15 feet below the bottom of the silt layer). The well was constructed
using 10 feet of 2-inch-ID schedule-40 PVC witii 0,020-inch screen, A
filter pack consisting of No. | Jessie Morie sand was installed from the
base of the borehole to 31 feet, An B-foot-thick granular bentonite seal
was installed above the filter pack; the annular space above the seal was
tremie grouted with a cement-bentonite mixture,

Hells MHI-2-40 and MWI-4-40 were Instailed using specifications similar
to those for shallow-zone wells, Because the siit layer was not
encountered at those locations, no outer steel casing was installed,
Both wells were constructed using 10 feet of 0.010-inch screen which was
set to a depth of 30 feet to 40 feet below the ground surface. Before
modifying the well specifications, BCM contacted DNREC and received
approval of these changes.

2,4.1.3 Monitoring Well Development

All monitoring wells were developed by overpumping with a centrifugal
pump. As detailed in Sectfon 4.5.4 of the Work Plan, each well was
developed for a maximum of 1 hour or until sediment-free flow was
obtained. Only one well (MWI-4-40) was developed for less than 1 hour,

Several of the wells were also surged with a S-foot-long, 1-1/2-inch-
dYameter PVC 'slug; the slug was moved up and down in the well to allow
water to move into and out of the well through the well screen.

Development water was discharged into 55-gallon drums. Organic vapor
readings were measured in the drum headspace using an OVA. According to
the HWork Plan, development water was to be discharged directly to the
ground unless elevated organic vapor readings were found, Sustained
organic vapor measurement greater than the background levels were
considered to be elevated readings. No sustained OVA readings above
ground were encountered during the development of any well. Therefore,
this water was discharged to the ground.

2.4.2 Groyndwater Sampling

Groundwater samples were retained for chemical analyses from 14 locations
from April 4 through 9, 1990. In addition, split samples were retained
from 3 wells for analyses by FPC personnel, A groundwater sample
summary, including well name, sampling method, and analyses performed, is
presented as Table 2-2, Several modifications to the groundwater
sampling protocol described in Section 4.5.5 of the Work Plan were made.
Before sampling began, BCM submitted an addendum to the Mork Plan to
DNREC on April 1, 1990 (Appendix A-7). Modifications contained in the
Work Plan Addendum are discussed in the following sections. '
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Fourteen monitoring wells were sampled from February 19 through 21, 1991;
split samples from two wells were retained for analyses by FPC person-
nel. A groundwater sample summary is presented in Table 2-3, The
samples were collected and apalyzed in accordance with the method
discussed in the Hork Plan and the Sampling Plan.

DNREC sampled three domestic wells (American Roofing, Gearhart/Shane, and
Simon) and one monitoring well (39A) on March 4, 1991, All four wells
were analyzed by the DNREC laboratory for volatile organic compounds; the
domestic wells were also analyzed for mercury, manganese, and zinc.

2.4.2,1 Sampling Locations

Groundwater samples were obtafned In April 1990 from elght offsite
shallow wells (22A, 26A, 39A, 41A, MHS-3-17, MHS-5-18, MWS-6-25, and
MWS-7-25), one onsite shallow well (33A), two onsite intermediate wells
(5B and 9B), and three offsite intermediate wells (MWI-1-43, MWI-2-40,
and MHI-4-40), In addition, fleld duplicate samples were obtained from
wells 26A and 9B, Split samples were obtained by FPC personnel from
Wells 41A, MWS-5-18, and 9B; a field duplicate was also obtained from
Well 9B, A groundwater sample summary for the EPA split samples is
contained {n Table 2-2, :

These sampling locations were selected to provide groundwater quality
information for several areas of the sand aquifer. The eight offsite
shallow wells were used to characterize the magnitude and extent of the
contaminated slug of groundwater that apparently exists downgradient of
the stte in the shallow zone. Data generated from the five fntermediate
wells were used to evaluate the magnitude and extent of contamination in
the intermediate zone beneath the silt layer, Data from the shallow
onsite well were used to evaluate the magnitude of contamination
remining onstte in the shallow zone.

Of these wells, 33A and 4)A were not included in the sampling program

contained in Section 4.5.5 of the Hork Plan, Hell 33A was sampled

{nstead of the recovery system; the recovery system pump could not be

started because of rust., BCM and DNREC agreed to the selection of Hell .
33A as an alternative to the recovery system on April 9, 1990, Well 41A

was included in the sampling as a replacement location for HWell 28A,

which has been paved over with asphalt (Appendix A-7).

2,4,2,2 Sampling Protocol
Groundwater Samples
Wells were sampled in accordance with the procedures detailed in the Work

Plan, the HWork Plan Addendum, and the Sampling Plan. Because of the
diameter of many of the DNREC monitoring wells ¢0.5-inch ID), these wells

were purged and sampled using a peristaltic pump; wells '
sufficiently large dlameter were sampled using 2-inch-OD Tofkh Sdtﬁe?‘!
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Tables 2-2 and 2-3 provide a st of the purge and sampling methods used
during the April 1990 and February 1991 sampling events, respectively.

All volatile samples, except for trip blanks, were preserved with
hydrochloric acid in the field by BCM personnel. Inorganic analyses were
performed on both unfiltered and f))tered samples at all locations, The
samples were filtered in the fleld using a nitrogen pressure filtering
unit with a 0.45-micron filter,

Field Quality Control Samples

Field rinsate Dblanks, trip blanks, and fleld duplicate samples were
retained and submitted for analyses in accordance with the procedures
detailed in Section 9.2 of the QAPJP.

2.4.2.3 Analytical Parameters and Methods

A1l groundwater samples obtained in Apri]l 1990 were analyzed for TCL
organic compounds and TAL finorganic compounds by IEA. Analyses were
p:rfomgg in accordance with the protocol contalned in Attachment § of
the QAP3P.

2.4.3 Hell Elevation Survey

A site survey had been conducted for DNREC by Robert L. Larimore of
Wyoming, Delaware, on March 11, 1986, This survey was used to construct
the stte maps Included in the Work Plan. A summary of the well
specifications for all monitoring wells installed by DNREC, including
total depth, reference elevation, and status, is provided fn Table 2-4,

J.G. Park Assoclates, Inc. (J.G. Park) of Washington Crossing,
Pennsylvania, conducted a survey to determine the horizonta) location and
vertical reference elevations of the seven monitoring wells. The survey
was performed on June 4 and June 5, 1990. The reference elevations for
the seven monitoring wells installed as part of this remedial
{nvestigation are provided on Table 2-5.

In addition to locating the newly installed monitoring wells, J.G, Park
delineated site topography. A topographic contour map, with )-foot
topographic contours, was constructed for this purpose. J.G. Park also
surveyed the existing onsfte monitoring wells <horizontal location only),
the existing onsite buildings, and Routes 13 and 42 in the vicinity of
the site. Information from both surveys was combined to construct the
site maps included in this report.
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2.4.4 Mater Level Measurements

To determine the hydraulic head distribution 1in the shallow and
intermediate aquifer =zones, four rounds of water-level data were
collected from all accessible monitoring wells. The water level
measurements were obtained on March 27, 1990, April 4, 1990, February 19,
1991, and April §, 1991, for all existing monftoring wells,

The water level measurements were obtained in accordance with the
procedures contained {n Section 4.5,6 of the Work Plan. A summary of the
measurement procedures follows:

- The well cap was opened and the well head organic vapor
readings were recorded using efther an OVA or an HNu.

Depth-to-water measurements were recorded from the top of the
{nner casing (or from the top of the outer casing if only one
casing was present) wusing an electronic water-level
instrument.

As the probe and the cable of the electronic water-level
recording instrument were removed from the wel), they were
scrubbed with a solution of soap and deionized water and then
rinsed with delonized water to prevent cross contamination
between the wells.

The well name, OVA or HNs reading, time, and depth-to-water
were recorded in a bound field book, which is stored in BCM
central files,

Potentir—*ric surface contour maps were constructed for the shallow and
the Int  diate aquifers for all four dates, Groundwater elevation data
were ca,.ulated from the water-level measurements and well reference
tocations; these data were then plotted on a map at the appropriate
location, and contour 1ines were plotted. An evaluation of these data is
presented in Section 3.2.2.
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TABLE 2-1
SOIL SAMPLING SUMMARY

CHEM-SOLY, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Sample Name* Sample Date Analytice) Parameters

CSB-1 (22-24) 12/05/89 Graln size; coefficlent of permeability
€584 (20-22) 03/07/90 Grain slze; coefficlant of permeability
CSB-6 (0.5-2) 12/14/89 TCL Organics; TAL Inorganics -
CSB-6 (6-7.3) 12/14/89 TCL Organics; TAL Inorganics
CSB-6 (19.6-19.9) 12/15/89 TCL Volatile Organics

CSB-7 (4-6) 12/13/89 TCL Organics; TAL Inorganics
CSB-7 (8-10) 12/13/89 TCL Organics; TAL inorganics
CSB-7 (20.5-20.8) 12/14/89 TCL Volatite Organics

CSB-8 (0.5-2)** 02/22/90 TCL Organics; TAL Inorganics
©SB-8D (0.5-2)** 02/22/90 TCL Organics; TAL Inorganics
CSB-8 (2-4) 02/22/%0 TCL Organics; TAL Inorganics
CSB-8A (18-20) 02/26/90 TCL Volatlie Organics

CSB-9 (24) 02/27/90 TCL Organics; TAL Inorganics
CSB-9 (4-5.5) 02/27/%0 TCL Organics; TAL Inorganics
€S5B-9 (19.5-20) 02/27/90 TCL Volatlle Organics

CSB-10 (0.5-2) 02/27/%0 TCL Organics; TAL Inorganics
CSB-10 (2-4)** 02/27/%0 TCL Organics; TAL Inorganics
CSB-10 (18-18.5)** 02/27/90 TCL Volatlle Organics
CSB-11(05-2) 12/19/89 TCL Organics; TAL Inorganics
C58-11D (0.5-2) 12/19/89 TCL Organics; TAL Inorganics
CSB-11 (6-8) 12/19/89 TCL Organics; TAL Inorganics
CSB-11 (20.4-20.7) 12/20/89 TCL Volatile Organics

CSB-12 (0.5-2) 12/18/69 TCL Organics; TAL Inorganics
CSB-12 (2-49) 12/18/89 TCL Organics; TAL !norganics
CSB-12 (21.7-22) 12/19/89 TCL Volatite Organics

Sample name denotes the boring location and the depth, In feet, below the
ground surface, that the sample was obtained from,
EPA spiit sampie provided to personnei from COM Federal Programs
Corporatlon for analyses.

TAL Target analyte list

TCL  Target compound st

Source: BCM Englneers inc. (BCM Project No, 00-6012-02) ]
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TABLE 23

GROUNDWATER SAMPLING SUMMARY
FEBRUARY 1991

CHEM-SOLY, INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE.

Well Sampled® Date
BCM FPC PurgeMethod  SamplaMethod  Sampled  Analytical Parameters ***

Peristaliic pump  Peristaltic pump  02/21/91  WCP

Perlstatic pump  Peristattic pump  02/21/81  WCP

Perigtaftic pump  Peristaitic pump  02/20/81  WCP

Perigtalticpump  Peristalticpump  02/21/91  WCP

Peristaticpump  Peristalticpump  02/19/81  TCL Volatiies, TAL Mn, and WCP
Peristaltic pump  Peristaitic pump  02/19/81  TCL Volatiles, TAL Mn and Zn, and WCP
Peristaticpump  Peristaltic pump  02/20/81  TAL Mnand WCP

Perigtaltic pump  Peristaltic pump  02/19/81 - TCL Volatiles

Peristatic pump  Peristaltic pump  02/20/81  WCP (except nitrate and nitrite)
Peristaltic pump  Peristallic pump  02/21/81  Nimate and nitrite

Conirifugal pump  Teflon bailer 02/20/8)  WCP

Canritugal pump  Peristalticpump  02/20/81  WCP

Canirifugal pump  Teflon bailer 02/20/81  TAL Hg, inorganic Hg, and WCP O
Cantrifugal pump  Teflon baller 02/20/81  TAL Hg, inorganic Hy, and WCP
Centrifugal pump  Teflon bailer 02/20/81  WCP

Ill§§llll

Spik sampies from 3 wells provided to personnet from COM Federal Programs Corporation
Field duplicate sampies obtained at these locations

pH, spacific conductance, and temperatura measured in fisid prior to sample coliection

Not sampisd

Target Compound List

Targs Analyte List (fitered and unfitersd sampies)

Wat chemisiry parameters {ammonia, BOD, COD, chiorids, nitrate, nitrite, suifste, and sutfide)
and dissolved oxygen

Source; BCM Engineers inc, (BCM Project No, 00-6012-02)
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TABLE 24

WELL SPECIFICATIONS
DOMESTIC WELLS AND DNREC MONITORING WELLS

CHEM-SOLV, INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

SCREEN TOTAL
DATE DAMETER  MATERIL  LENGTH DERTH
DRILLER  (NSTALLED  (nches) {casing/scresn) fioet) {loo1)

B

Handex 40 pvo/pvo 180 200
Handex 40 pvo/pvo 100
Handex [ pvo/pve 100 160
Handen 40 pvo/pve 100
Handex 40 pvo/pve 100
Earth Data 40 sioei/pvo 100 20
Eath Data 18 neel/pve 20 %00
Bums 40 pvo/pve no ©0
fums 40 pro/pve 100 10
Bums 40 pvo/pve 100 ' 800
Bums 40 pvo/pve 100
Bume 40 po/pve 100 %00
Bums 40 pvo/ave 100 230
Bums 40 pvo/pvo 100 %0
Eanth Data 08 sel/pvo 1.8
Earth Deta 08 [ 18
Eath Deta 08 ool/pve ]
Eanh Dsta 1] weel/pvo 18
Earth Osta 08 [ 18
Eanth Deta 08 swel/pvo 15
Earth Dats 08 ateel/pvo 19
Eonh Dats 08 stool/pve Bl
Earth Deta (1] owei/pvo 18
Earth Deta
Eanh Osta
Earth Deta
Eanh Deta
Earth Data
Earth Deta
Esnh Drta
Earth Data
Carth Oats
Earth Data
Carth Do
Earth Do
Earih Deta
Eanth Deta
Earth Deta
Earth Deta
Eanth Data
Earth Dots

g83ESEISEEEEsESES

08 s/ '8

123 wevjpw 100

08 sew/pw 14

08 sesjpw 18

05 e 13

05 sewpw 14

08 see/pw 18

05 e/ 13

03 e/ 8

05 vee/pn 18

03 seepw 18

10/ar/88 05 mew/pe 18
10/04/85 125 seeljsiest 100
10/04/88 20 mejpwo 100
10/07/85 08 s 18
10/23/88 20 o/ 100
10/10/08 20 ol 100
10/10/88 20 seijpes 100
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Tabla 24 (Continued)

SCREEN TOTAL  REFERENCE
DATE DIAMETER ~ MATERAL  LENGTH PEFTH  ELEVATION
INSTALLED (inches)  (casing/scresn}  (fest). {ten1) (. NGVD)

H

00/18/83 03 stetl/pvo 18 180 92
08/16/8 05 stesl/pvo 18 180 4407
08/18/85 05 stotl/pvo 14 160 28
06/18/85 08 sievifpve 1.5 180 UN
06/18/88 08 stosl/pve 15 180 4285
00/18/% (1] steslfpvo 18 18.0 4290
08/09/88 40 stesljsinnl 120 200 46,00
06/10/86 40  stes)ausl 20 45,88
UN 10 . pvofpve UN UN
00/10/88 40 stesl/pvo 100 0 42035
UN UN UN UN UN
UN UN UN UN
UN I pro/pve UN UN
UN UN UN UN
UN uN UN UN
UN UN UN UN
UN UN UN UN
04/83 UN UN X uN
UN UN UN UN
02/10/12 UN UN ! UN
1970 UN UN I UN
UN N UN UN
04/84 UN UN ! UN
Gesnent-Okd UN UN UN UN UN
Gemhat-New  John Fuhr  09/11/88 20 pvo/pve 80 ! UN
Wikams Lifstime wra UN UN UN 1]
Gassaway UN UN UN UN UN
Wickes un un UN UN UN,

-

g
g
E

I LI TIR I EITEEE

*  Protective casing missing of destroyed; well exists, but can not be sampied,
UN  Unknown

Souros: Cabe Associatey, inc,, March 1087
BCM Englnesrs inc, (BCM Project No, 00-611202)
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TABLE 25
MONITORING WELL SPECIFICATIONS

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Total Well Depth  Screened Interval Refarence Elevation (k.. NGVD)
(ft., below ground) (it,, below ground) Outer Steei Casin (nner PVC Casing Ground Surface

33-43 49.68 4967 49.20
30-40 41 4281 43.04
4-17 40.17 39,81 40.13
30-40 a0 40.00 Y
5-18 4002 4037 42091
15-25 N4 4050 4145
15-25 41.04 40.25 41,08

43
40
17
40
18
25
25

NGVD National Geodetlc Vertical Datum

Source: BCM Engineers (nc, (8CM Project No, 00-6012-02)
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3.0 ENVIRONMENTAL SETTING

3.) REGIONAL SETTING

3.1.1 Physiography

The Chem-Solv site 1is located within the Atlantic Coastal Plain
physiographic province, which s characterized as a series of
unconsolidated or partially consolidated layers of sand, gravel, silt,
and clay. These sediments form a wedge that dips and thickens to the
southeast, The thickness of the Coastal Plain sediments is approximately
3,300 feet 1n the vicinity of the site. This section of sediments
consists of the Miocene Calvert Formation of the Chesapeake Group, which
fs overlajd by the surficial Columbia Formation. Regional geologic
information {5 addressed along with the local geologic setting in Section

2.0,

3.1.2 Climate

Long-term climatological data are available from the Dover, Delaware,
observation statinn of the Natfonal Oceanic and Atmospheric Adminfstra-
tion (NOAA). Monthly summaries of average temperature, precipitation,
and wind data from December 1942 through August 1986 are provided in
Tables 3-1 through 3-3.

3.1.3 Demographics

The total population of Kent County, Delaware, {s 105,200, according to
1980 U.S. Census data. With a land area of 595 square miles, the number
of people per square mile averages 176.8. The ratio of males to females
in the county in 1984 was 94.7:100. Per capita personal {ncome was
$10,585.00 n 1984,

The total population of Cheswoid, Delaware, 15 269, according to 1980
U.S. Census data, Based on estimates for the 1990 U.S. Census the tota} .
population was 311 in 1990 and is projected to reach 330 by 1995, The
ratio of females to males in Cheswold was 90.8:100 for 1980 and Is
estimated to be 104,5:100 for 1990, The 1980 average household income
was $15,108, and the per capita income was $5,055. According to the 1990
Census, average household income was $30,709 in 1990, and is projected to
be $37,696 in 1995,

3.1.4 Land Use
The Chem-Solv site 1Is located in an area zoned for agricultural,
commercial. and residential land use. Strip development, consisting of

commercizi establishments and private residences, s found on both sides
of Route 13 1n the immdiate vicinity of the site (Figure 3-DAR3075| 3

3-1
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Immediately south of the site, also on the west side of Route 13, is an
abandoned fleld that was part of a former drive-in theatre. The fleld
extends behind the site to the west. South of this field is a lumber
yard.

A one-story block building is located immediately north of the site,
This structure was assoclated with a former truck stop/restaurant/
fueling establishment., Three underground storage tanks (USTs) were
removed from this property in May 1988 (Appendix A-~8). These tanks
contained diesel fuel and fuel ofl.

An antique furniture/refinishing store is located north of the former
truck stop on the southwest corner of the intersection of Routes 13 and
42, A church and cemetery are adjacent to the furniture store to the
west,

Across from the church, on the north side of Route 42, {5 a gasoline
station/convenience store. ONREC files show that 3 USTs were replaced in
June 1990 (Appendix A-8). A vacant lot, formerly the site of a used-car
business, 1s located next to the convenience store on the northwest
corner of the intersection of Routes 13 and 42. Analytical data show
that sofls at this 1location contain total .petroleum hydrocarbons,
benzene, toluene, xylene, and ethyibenzene,

An abandoned gasoline station 1s located on the northeastern corner of
the Intersection of Routes 13 and 42, A furniture store is located on
the southeastern corner of this intersectton; however, DNREC UST files
indicated that a gasoline station was formerly located there, Three
4,000-galion USTs were removed in April 1987. At the time of removal,
these tanks were cracked (Appendix A-8).

Both sides of Route 42 proceeding east from Route 13 contain private
humes, except for the cases described above. A roofing business, a
residential home, and a used truck business are all located across Route
li fs?m the site (proceeding south along Route 13 from the furniture
store),

A Pennsylvania rallroad 1ine 1s located approximately 3,000 feet west of
the Chem-Solv site. The rail line runs north-south,

3.2 SITE SETTING

3.2.1 Geology

The Chem-Solv site is located within the Coastal Plain Physiographic
Province, which s characterized as a serles of unconsolidated or
partially consolidated layers of sand, gravel, siit, and clay, These
sediments form a wedge that dips and thickens to the southeast. The
thickness of the Coastal Plain sediments is approximately 3,300 feet in

AR3075 1k w
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the vicinity of the site. This section of sediments consists of the
Mtocene Calvert Formation of the Chesapeake Group overlald by the
surficlal Pletstocene Columbia Formation, Figure 3-2 shows a general
profile of the geologic section under the site.

Local geologic conditions are summarized 1in the following sections,
Available DNREC monitoring well logs are provided in Appendix 0. Logs
for the wells and borings installed for this remedial investigation are
provided fn Appendices E and F.

3.2.1.1 Solls

The Columbia Formation, a nonmarine fluvial deposit, outcrops at the
Chem-Solv  site.  This formation s locally characterized by
unconsolidated, moderately to poorly sorted, coarse-to-fine, brown-to-
orange quartz sand, Thin clay, sfit, and gravel {nterbeds are common
within the formation.

The surficial sediments of the Columbla Formation are Immediately
underlaid by the Miocene-age sediments of the Chesapeake Group. These
sediments are characterized by gray to blulsh-gray silts that are
commonly fossiliferous and sometimes sandy. This wedge of sediments
begins just south of Middietown, Oelaware, and reaches a maximum
thickness of 1,550 feet at Fenwick Island (Sundstrom and Pickett, 1966).
The nature of these sediments suggests that they were deposited through a
series of marine transgressive and regressive sequences.

The soll types in the vicinity of the site have been detalied by the
United States Department of Agriculture - Soil Conservation Service
(USDA-SCS) in cooperation with the Detaware Agricultural Experiment
Station (USDA-SCS, 1971). Figure 3-3 provides a map detailing soll types
for the site and surrounding areas. Soil at the site is classified as
Sassafras sandy loam: O to 2 percent slopes (S5aA) and 2 to § percent
slopes (SaB). The Sassafras consists of deep, well-drained, friable,
moderately coarse textured sandy soils. The hazard of erosion is slight
in SaA and slightly higher in SaB because of the smail slope. The pH of
these solls s in the range of 4 to 5.5. The soils retain motsture
moderately well and are easy to work. They are good solls for farm and
nonfarm uses.

The region surrounding the site consists predominantly of the Sassafras
series and of the Fallingston loam (Fs) of the Fallingston series. The
Fallingston series consists of medium-textured soils on upland, mainly
woodland areas. The soils are poorly to very poorly drained with a
moderately permeable to moderately slowly permeable subsoil, Other minor
solls occur mostly as small spots within this Sassafras - Failingston
soll reglon but do not appreciably affect the physical properties or use
of the region.

\
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3.2.1.2 Stratigraphy

The Columbia Formation ranges in thickness from 20 to 40 feet In the
vicinity of the site. MWells and borings at the site have encountered a
silt layer (approximately 1 to 6 feet thick) at approximately 18 to 23
feet below grade (Figure 3-4). This layer separates the upper and lower
portions of the aquifer,

The siit layer extends offsite on the eastern side of Route 13 (Figure
3-5), The silt layer was encountered in boring CSB-4, located on the
Lambertson property but was not found in borfng CSB-5, located on the
Route 13 median. A second silt layer was encountered at shallower depths
(approximately 14 feet below grade) at borings CSB-2 and CSB-3 and well
MHS-6-25. This layer s not laterally contiguous with the siit layer
encountered beneath the Chem-Solv site, ‘

3.2.2 Hydrogeology

The average depth to groundwater is approximately 8 feet below ground
surface at the site, Because of its limited saturated thickness, only
domestic well water needs can be met from this aguifer. However, the
aquifer is a source of recharge for deeper artesian aquifers and provides
baseflow to local streams., The Columbia Formation 15 a source of
recharge for deeper artesfan aquifer between the Columbia Formation and
thakutntder]lggg\)g Cheswold aquifer of the Chesapeake Group (Sundstrom and
Pickett, .

Groundwater level measurements were obtained on March 27 and April 4,
1990, and February 19 and April 5, 1991, Hater level measurements and
the resulting groundwater elevations are provided 1in Table 3-4.
Potentiometric surface contour maps of the water-table (shallow-zone)
aquifer are provided as Figures 36 through 3-9, Potentiometric surface
contour maps for the intermediate-zone aquifer are provided as Figures
3-10 through 3-13,

Water levels {in the intermediate zone are slightly deeper under
nonpumping conditions than levels in the shallow zone. A difference in .
head of between 0.59 and 0.70 foot was commonly observed.

Calculated water table gradients of the shallow zone varied from 0.0014
to 0.0035 In previous investigations (CABE, 1987); those gradients ranged
from 0,013 to 0.0017 in March and April 1990. Groundwater flow direction
¥s roughly north to northeast; however, groundwater movement in the
intermediate zone is roughly parallel to that in the shallow zone (in a
northeast direction). Previously calculated horizontal gradients of the
plezometric surface of the intermediate zone varied between 0.00025 and
0.0009 (CABE, 1987); gradients in the intermediate zone varied between
0.0025 and 0.00091 in March and April 1990.

AR307516
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CABE conducted pumping tests in six wells (v determine the hydraulic
properties of the shallow zone. CAGE cal.u'ated transmissivity values,
which ranged from 1,429 gallons per day per foot (gpd/ft) to 11,330
gpd/ft. Calculated storage coefficients ranged from 0.008 to 0.159.
Using a transmissivity of 2,200 gpd/ft and a value of 9.5 feet for the
average saturated thickness of the shallow zone, the average hydraulie
conductivity (k) Is calculated to be 232 gpd/ft2 or 31 ft/day.

Groundwater flow velocities in the shallow zone were calculated using an
average hydraulic conductivity of 31 ft/day (K) and an average porosity
of 0.15, For the March and April 1990 data, ¢ horizontal gradient
betw:er/td0.0IB and 0,0017 produces flow velocities ranging from 0.35 to
2.7 ftiday.

CABE conducted one pumping test in a well finished in the intermediate-
flow zone (0B-458). The well was pumped for 1 hour at a rate of 21.4 gpm
on June 18, 1986, A transmissgvtty value of 31,386 gpd/ft and a
storativity value of 1.45 x 109 were calculated from the test data,”

Because the thickness of the intermediate zone is not known, CABE could
not directly calculate a hydraulic conductivity (K) for the zone from the
transmissivity value. Therefore, flow velocities cannot be calculated.

3.2.3 Surface Features

The principal regional surface water features include the Lelpsic River,
Garrisons Lake, Masseys Mi1lpond, the Fork Branch of the St. Jones River,
and Silver Llake (Flgure 3-14). The Lelpsic River, which runs
approximately east-west, is located 1.3 miles north of the site; the
Alston Branch runs north-south, approximately 0.4 mile from the site,
Masseys Millpond and Garrisons Lake, which are located along the Leipsic
River, are situated approximately 2.5 miles and 1.5 miles northwest of
the site. Silver Lake, which is located along the St. Jones River, 1s
located 3.2 miles southeast of the site. The St. Jones River runs
approximately north-south along the eastern edge of Dover, Delaware.

The water shed areas are delineated in Figure 3-15. BCM determined the
boundaries according to the surface topography. The site 1s located
within a water shed with a total area of approximately 5.3 mi1lion square
feet, or 122 acres, Surface drainage from the site s directed to the
north, to the Alston Branch of the Leipsic. Since the site appears to
11e close to a water shed boundary, some surface water may also migrate
to the east to the adjacent, unnamed branch of the Lelpsic River.

The site is generally well vegetated. A description of vegetation types
is provided in Section 5.6.3. Although the site is not located in a
wetlands area, such an area Ifes | to 1 1/2 miles north of the site
surrounding the Lelipsic River and scme of 1ts tributaries (Figure 3-16),
The area s classified as zone V: Transition Marsh, according to the
Wetlands Classification System, which 1s based on associated flora

s AR307517
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(Delaware State Planning Office, 1976), No single plant species
dominates this zone, which contains ample species of vegetation that grow
under physiographic conditions of wet, muddy areas of low salinity, still
affected by tidal action. Assoclated waterfowl and wildlife thrive
thanks to ample conditions for food, nesting, and shelter. Just beyond
the northeast corner of Figure 3-16, also along the river, zone V gives
way to zone I. This zone is a marsh or wetland in which 50 percent of
the area 1s salt marsh cordgrass. This primary species thrives in the
saline to brackish water found here, on a layer of peat formed from roots
and accumulated muddy sediment. Secondary flora is usually associated
with spoll banks along drainage ditches and portions of the marsh above
mean high water. This area 1s also a major refuge for ducks, geese,
muskrats, and other wildlife.

The site is not located within the 100-year floodplain (U,S. Department
of Housing and Urban Development, 1975), The 100-year flood boundaries
are indicated on Figure 3-17. They Include the Leipsic River and
portions of {ts tributaries, notably the Alston Branch, which ts located
approximately 1/2 mile northwest of the site, Farther from the site, a
1ittle over a mile to the east, the 100~year flood boundary surrounds the
Dyke Branch of the Leipsic River, and at about the same distance to the
south, it encompasses the Fork Branch of the St. Jones River,

Site topography 1s fairly flat (Figure 3-18). A surface depression runs
east-west along the southern site boundary; this depression resulted from
the excavation and processing of 1,300 cy of soil during site soll
remediation activities in 1985, Because this sof) has been mechanically
reworked, 1t has different physical characteristics from the surrounding
undisturbed soil. As a result, surface water tends to collect in this
depression after rain, :

AR307518

1§ the page Yilmed in this frame is not as readable on Legible aa ths.
Label, it is due to substandard colon ox condition of thegiaf;i::ztgige




SECTION 3.0
FIGURES
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CHEM.SOLY, INC. SITE
Remedial Inveatigation
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SECTION 3.0
TABLES
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TABLE 3-1

AVERAGE MONTHLY TEMPERATURE DATA
DOVER AIR FORCE BASE

CHEM-SOLV, INC, SITE PEMEDIAL INVESTIGATION
CHESHOLD, DELAWARE

Month Average Temperature (°F)*

January 33
February 36
March 43
April 53
May 63
June " 72
July 16
August 15
September 68
October ' 58
November 47
December N

* Monthly averages compiled from December 1942 through August 1986,

., Source: U.S. Department of Commerce
Nattonal Oceantc and Atmospheric Administration
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TABLE 3-2

AVERAGE MONTHLY PRECIPITATION DATA
DOVER AIR FORCE BASE

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Month Average Precipftatton (inches)*

January ’ 3.0
February 3.0
March 3.9
April 3.2
May 3.4
June Y
July 4.3
August 4.4
September 3.5
October 3.0
November 3.5
December 3.5

* Monthly averages compiled from December 1942 through August 1986.

Source: U.S. Department of Commerce
National Oceanic and Atmospheric Admintstration
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TABLE 3-3
AVERAGE MONTHLY WIND DATA
DOVER AIR FORCE BASE

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESHOLD, DELAWARE

Month Prevalling Direction* Average Speed (mph)*

January WNH
February NW
March W
April

May

June

July

August

September

October

November

December

8
7
8
7
6
5
5
5
5
6
7
7

* Monthly averages compiled from December 1942 through August 1986.
mph - Miles per hour

Source: U.S. Department of Commerce
Nationa) Oceanlc and Atmospheric Administration
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WATER LEVEL, MEASUREMENTS
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 AIR CHARACTERIZATION

BCM conducted an air investigation on October 16, 1989, to evaluate the
health and safety needs at the site before {initlating sampiing or
intrusive activities., Organic wvapor readings from 12 locations
positioned around the perimeter of the site were obtalped using both an
HNu and an OVA. During the sampling, the wind was moving from the
south/southwest direction. Results are presented in Table 4-1,

No sustained organfc vapor readings above background levels were measured
using the HNu. Organic vapor measurements ranging from 0.4 to 1.9 units
were recorded using the OVA.

4.2 SOURCE CHARACTERIZATION

4.2,1 DNREC Investigation Results

In previous investigations, DNREC analyzed soils in the vicinity of the
former distidlation building. Approximately 1,300 cy of soll were
excavated, treated, analyzed, and placed back into the excavation,

As mentioned in Sectton 1.2.1, SMC Martin conducted two phases of soll
sampling at the Chem-Solv facility, Although a soll sample was
apparently collected shortly after the September 1984 fire (CABE, 1987),
no data on this sample were available, All sofl sampling discussed below
took place after the 1,300 cy of contaminated soll had been excavated
(Appendix G),

The first phase of soil sampling occurred before the initiation of the
sofl shredding/aeration remedfal process 1In May and August 1985,
Sampling during phase one was designed to determine:

1, The extent and amount of contamination existing in the sofl
that had not been excavated either in the resultant pit or
nearby in-place sol) '

2, The specific range of concentrations and type of compounds
present In the excavated (stockpiled) soils

The second phase of soil sampling occurred during the shredding/aeration
operation in September and November 1985. Phase Two sampling was used to

determine whether the shredding/aeration process was reducing the amount
of volatile organic compound (VOC) contamination in the excavated soil.

AR307542
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4,2.1,1 Phase One Soil Sampling

On May 1, 1985, SHC Martin collected 11 Phase One soi) samples. Six were
grab-sampled from 6 inches {into the excavation sidewall, two were
grab-sampled from 6 inches into the floor of the excavation, and three
each were composite-sampled from separate 3-foot borings into the
stockpiled sot), For detalls of sampling methods, refer to the 1986 SMC
Martin report.

The 11 samples were analyzed for the following VOCs:

trichtoroethylene (trichloroethene or TCE)
1,1,1-trichloroethane

tetrachloroethylene (tetrachloroethene or PCE)
chloroform

toluene

xylene

Chioroform, toluene, and xylene were not detected in any of the May 1,
1985, samples,

Total VOC concentrations In three of six sidewall samples were 40
micrograms per kilogram (ug/kg), 41 ug/kg, and 120 ug/kg. In the other
three sidewall samples, none of the above VOCs were detected. In the
floor samples, total VOC levels were 132 ug/kg and 3,640 ug/kg; in the
stockpited soll samples, the total VOC concentrations were 131 ug/kg, 244
ug/kg, and 26 ug/kg. :

Four Phase One sofl samples were collected on May 10, 1985. Two samples
were obtained from 0- to 3-foot Intervals bored into the stockpiled
sofl, One sample was collected from a boring at a depth of 0.5 to 3 feet
fn a nearby drainage way. The fourth sample was taken from a 6-inch
boring into the floor of the excavated pit. These samples were analyzed
for TCE, PCE, 1,1,1-trichloroethene (1,1,1-TCA), and chloroform, even
though chloroform and PCE were not detected in the May 1, 1985, samples.

Total VOC concentrations in the stockpiled soil samples were 41 ug/kg and
93 ug/kg, while that in the excavation floor sample was 282 ug/kg. The
sample collected from the drainage way contained none of the above VOCs.

On August 16, 1985, the last Phase One samples were collected. Thirteen
samples were composited from 0- to 3-foot {ntervals bored finto the
in-place solls adjacent to the stockpiled soils. Six of these samples
were analyzed for VOCs, and seven were analyzed for certain VOCs and
acid/base neutral organic compounds.

No acid/base neutral organic compounds were detected in any of the above
samples, Two samples contained VOCs with total concentrations of
31 ug/kg and 1.9 ug/kg.
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Twenty-four samples were also collected from the soll stockpiles on
August 16, 1985, These samples were composited from 3- to 4-~foot
tntervals tn boreholes up to 9 feet deep and were analyzed for VOCs,
Fourteen samples had VOCs detected, with total concentrations ranging
from 1.1 ug/kg to 480 ug/Kkg.

From the above discussion, 1t is clear that some VOC-contaminated sofl
had been left in the area where the 1,300 cy of soil was excavated, The
excavation did not extend laterally far enough nor deep enough, although
the soll was apparently removed to the water table, In addition, the
in~place soil in the vicinity of the stockpiled soils appeared to have
some minor VOC contamination, The stockpiled sotls contained significant
levels of VOCs before soll shredding/aeration, A summary of the Phase
Two sampling to determine the VOC removal efficiency of the remedia)
process is contained in the following section.

4,2,1,2 Phase Two Soll Sampling

During the soil shredding/aeration process, soil samples were collected
before and after passage through the system  to evaluate VOC remova)
across the shredder. To facilitate easier handling of the material, the
entire soll stockpile was divided into eleven- lots, A total of 122
s:mp;ss were collected as each of the eleven lots was passed through the
shredder.

4.2.2 Remedtal Investigation Results

During the RI investigation, samples of unsaturated sotls from locations
around the edge of the former excavation were analyzed for TCL organic
and TAL inorganic parameters. Results of these soil samples were used to
determine whether the undisturbed solls adjacent to the excavation
contained volatile contaminants associated with the site. In addition,
previous sampling by ONREC concentrated on characterizatfon of volatile
organic compounds. Results of the additional organic and {norganic
analyses were used to characterize these compounds.

Sixteen soil samples, Including two fleld duplicate samples, were .
retained from unsaturated solls at seven boring locations and submitted
to the IEA laboratory for TCL organic and TAL inorganic analyses, These
samples were obtained In December 1989 and February 1990. Seven
additional soil samples, ubtained from the saturated interval just above
the i1t layer, were analyzed for TCL volatile organic analyses. A
summary of the analytical resvits 1is presented In Table 4-2. The
distribution of organic compounds detected onsite is shown on Figure
4-1, Analytical results (without accompanying documentation) are
contained in Appendix H. The data validation report for these samples is
also provided in Appendix H.

AR307544
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Four split samples from three locations were retained for EPA by FPC
personnel for chemical analyses. A summary of these data 1s presented in
Tabte 4-3, The EPA data valldation reports, which contain the analytical
data and documentation, are contained in Appendix I. An evaluation of
the comparabiiity of these data sets is also contalned in Appendix I.

4.2,.2,1 Volatile Organic Compounds

Four volatile oprganic compounds -~ acetone, chloroform, methylene
chloride, and TCE -~ were detected in onsite solls. However, the
presence of acetone iIn the soils cannot be positively attributed to the
samples, because of contamination of the associated laboratory and lot
field blanks with this compound. In addition, the presence of methylene
chloride cannot be positively attributed to 11 of the 12 samples it was
detected in, because of the presence of the compound in the associated
blanks; however, methylene chloride was detected in the sample from 2 to
4 feet for boring CSB-9 at 4 micrograms per kilogram <(ug/kg). The
distribution and concentration of chloroform, methylene chloride, and TCE
are shown on Figure 4-1.

Chloroform was detected in three samples, CSB-6 (6-7.3), CSB-7 (8-10),
and CS8-7 (20,5-20.8), at concentrations ranging from 4 ug/kg to 8
vg/kg. TCE was detected in two surface samples, CSB-8 (0,5-2) and
CSB-11D (0,5-2), at levels of 5 ug/kg and 6 ug/kg, respectively, TCE was
not detected in the CSB-11 (0,5-2) duplicate sample; however, the
detected concentration of TCE was at the quantitation 1imit for that
compound and does not indicate a discrepancy for the data set.

One sofl sample from among those collected in December 1989 contained two
volatile organic tentatively {dentified compound (TIC) and at an
estimated concentration of 10.0 ug/kg each, This sample was obtained
from the 0.5- to 2-foot interval of Boring CSB-12.

4,2.2,2 Semivolat!le Organic Compounds

Three semivolatile organic compounds, benzoic acid, bis (2-ethylhexyl)
phthalate, and tsophrone, were detected in the soll samples, Benzolc
acid was detected in one surface sample, CSB-12 (0,5-2), at 580 ug/kg.
Bis (2-ethylhexyl) phthalate was found In five soll samples at
concentrations ranging from 78 wug/kg to 510 ug/kg. Isophrone was
detected 1n both samples of unsaturated soils retained from Boring CSB-10
at concentrations of 3,100 ug/kg in the shallow sol} (0.5 to 2 feet) and
1,600 ug/kg in the deeper soll (2 to 4 feet).

Semivolatile organic TICs were detected in every borind. In general,
unknowns were the most prevalent class of TICs detected, as each sample
contained unknowns. In addition, unknown ketones were detected fn 11 of

16 samples,

AR307545 o
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The lowest total concentrations of TICs were in the two borings (CSB-6
and CSB-7) located south of the former concrete drum storage pad near the
property line (see Figure 4-1)., The highest total TIC concentrations
were detected in Borings CSB-10 through CSB-12, Borings CSB-)11 and
CSB-)2 were located north and east of the former distillation building,
Boring CSB-10 was located adjacent to the largest remaining concrete
pad, Although the CSB-11 (0.5-2) sample had the highest levels of total
TICs (33,900 ug/kg), a duplicate of this sample contained almost 10 times
fewer total TICs (3,800 ug/kg). Also, concentrations reported for TICs
are estimates only, since the concentrations are calculated using the
molecular weight of the compound identifted. Especlally suspect in this
sample 1s the presence of diocty) ester hexanediofc acid at 20,000 ug/kg,
which was also detected in the laboratory blank but not detected in the
duplicate sample.

No trends regarding total TICs or compound varfation with fncreasing
depth were apparent. The boring nearest to the concrete office building.
(CSB-12) contained the greatest variety of TIC compounds. CSB-1V (0.5-2)
also contalped several different compounds, but the presence of one of
these TICs in CSB-11, as stated above, s suspect, It {s apparent,
however, that soils adjacent to the former distillation building and to
the edges of the concrete pads contain the highest total TICs.

4,2,2,3 Pesticides and PCBs

The pesticide 4,4'-DDT (DDT) and two of {ts assoclated breakdown
products, 4,4'-0DD (DDD) and 4,4'-ODE (DDE), were detected In the onsite
sofls. The distribution and concentration of these compounds in the
solls are shown on Figure 4-1.

DDT was detected in 10 samples at concentrations ranging from 3.9 ug/kg
3?099 ﬂg/kg. DDE was detected in 11 samples at levels from 8.6 ug/kg to
ug/kg. .

DDD was reported in Sample CSB-11 (0.5-2) and the fleld duplicate at

levels of 20 ug/kg and 23 ug/kg. DDD was not reported for these samples

by IEA; however, it was determined during the BCM data valldation that
, these results should have been reported (see Appendix H).

No background soil samples were collected; however, from the distribution
pattern of these compounds in the soil and the proximity of the site to
former agricultural flelds, DDT and the related compounds are not
site-retated, MWith the exceptions of Borings CSB-6 and CSB-7, DDT and
{ts breakdown products were detected at similar levels throughout the
samples, In all samples, DDT was found at lower concentrations than DDE,
indicating a long residence time in the soiis. In addition, DDT has been
banned since 1974, ard Chem-Solv, Inc. operated at the site from 1982
through 1984, Thus, DDT is not site-related,

[
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4,2.2,4 Inorganic Compounds

Nineteen metals were detected in onsite soils. Of these metals, the
presence of beryllium and sodium cannot be confirmed in any sample
because of contamination of the associated blanks for these parameters.
In addition, the presence of nickel, potassium, and zinc in some samples
was questioned during data valldation. A discussion of the reasons
leading to these conclusions may be found in the quallty assurance review
(Appendtx W),

Many finorganic compounds occur naturally in soils, Concentrations of
those inorganic compounds detected In onsite solls were compared with
Jiterature values for soil levels in the State of Delaware, surrounding
states, and the eastern coastal reglon. Table 4-4 provides a summary of
the literature values for these sofls, which were used to' represent
background soil concentrations. Based on a comparison of site data with
the background data, only two metals, cadmium and lead, are present in
onsite soils at levels greater than background.

The maximum onsite lead concentration is 80 mg/kg, compared with the
maximum value for the area of 20 mg/kg. The average onsite lead
concentration for all samples was 22 mg/kg, 'which 1s close to the
background level. Cadmium levels were detected at levels slightly above
the typical levels for Delaware solls, The maximum cadmium Jevel
detected onsite was 1,7 mg/kg (soils from 0.5 to 2 feet and 2 to 4 feet
for Boring CSB-8); the average cadmium level was 0.6 mg/kg, Average
cadmium levels in Delaware are 0.17 mg/kg. However, the average cadmium
level in soils for the eastern U.S. is 1.8 mg/kg. Therefore, the levels
of cadmium found in onsite solls were not above typical levels found in
regional soils,

4,2.3 Summary

Low concentrations of organic compounds were detected in onsite solls.
These compounds include volatile organics (TCE, chloroform, and methylene
chioride), semivolatile organics (benzoic acid, bis(2-ethylhexyl]
phthalate, and isophorone), and pesticides (DDD, DDE, and DDT). Nineteen
fnorganic compounds were detected in onsite soits, Seventeen compounds
were detected at concentrations below background soil levels, Only lead
and cadmfum were found at Tevels slightly above background 1{iterature
values, BCM submitted a preliminary review of these data to DNREC and
EPA Region III in an Interim Document dated June 1, 1990 (Appendix A-R),
EPA concurred with the conclusion that there were no chemicals of concern
In site solls (Appendix A-9),
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4,3 GROUNDHATER CHARACTERIZATION

Groundwater quality Information for the site has been collected since
October 1984, From 1984 to November 1988 and from June 1989 to May 1990,
DNREC conducted a groundwater monitoring program to characterize the
volatile organic constituents of the plume and to monitor its evolution,
In December 1985, DNREC fnstalled and operated a groundwater recovery
system, and monitored groundwater quality of the untreated and treated
water. DNREC analytical results are presented in Appendices B, C, and J.

In April 1990, BCM sampled groundwater from 14 monitoring wells and
analyzed it for TCL organic compounds and TAL inorganic compounds. In
addition, EPA split samples were retained by FPC personnel from three
locations. BCM analytical results and the quality assurance review are
contained in Appendix K; EPA analytical results and the quality assurance
review are presented in Appendix L.

In February 1991, BCM sampled groundwater from 14 monitoring wells and
analyzed 1t for a variety of parameters (Table 2-3). Split samples were
retained by FPC from two locations and submitted to the EPA Reglon III
Central Regional Laboratory (CRL) for analyses. BCM analytical results
and accompanying documentation are contained 1in Appendix M; EPA
analytical results and accompanying quality assurance review are
presented in Appendix N,

A discussion of groundwater quality for the shallow-zone monitoring
wells, the intermediate-zone monitoring wells, and for nearby domestic
wells is contained in Section 4,3.1; an assessment of groundwater quality
in the vicinity of the site Is provided In Section 4.3.2,

In March 1991, DNREC collected samples from three domestic wells and one

monitoring well for volatile organic analyses. The domestic wells were
also analyzed for manganese, mercury, and zinc.

4.3.1 Groundwater Quality

The following section presents information on groundwater quality for the
site from October 1984 to the present. DNREC analytical results from
1984 through 1990 are summarized in Table 4-5; BCM anmalytical results
(Apri) 1990) for shallow-zone and intermediate-zone monitoring wells are
summarized in Tables 4-6 through 4-9; and a summary of the analytical
re;ult?‘]for the EPA split samples (April 1990) is provided in Tables 4-10
and 4-11.

To confirm results obtained in the Apri) 1990 sampling round, selected
wells were resampled February 19 through 21, 1991, for volatile organics
(26A, 33A, and 41A), mercury (9A and 9B), manganese (26A, 33A, and 39A),
and 2inc (33A), In addition, 13 of the 14 wells were analyzed for
addftional water quality parameters. These results are presented fin

AR307548
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Tables 4-12 and 4-13. EPA split-sample results are summarized in Table
4-14. In addition, DNREC sampled three domestic walls (Amertcan Roofing,
Gearhart/Shane, and Simon) and one monitoring well (39A) on March 4,
1991,  ONREC analytfcal results for March 1991 are presented {in
Appendix O and summarized in Table 4-15,

4.3.1.1 Shallow-~Zone Monitoring Hells

DNREC Investigation Results

Analytical data collected by DNREC for the shallow aquifer have been
evaluated over three time periods: (1) the perfod from October 1984,
when the first monitoring wells were sampled, through November 1985, when
the groundwater recovery system became operational, (2) the period from
December 1985 through November 1988, when the recovery system was 1in
operatfon, and (3) the perfod from December 1988 to the present, after
groundwater treatment activities ceased. Summaries of groundwater,
analytical data from 1984 to 1985, from 1986 through 1988, and from 1988
through May 1990 are presented in Table 4-5.

As 1)lustrated in Table 4-5, VOCs were found in the shallow aquifer
before the initiation of the groundwater treatment system. Of these
VOCs, TCE was identified as the main groundwater contaminant, along with
other associated chlorinated hydrocarbons. Maximum detected concentra-
tions of the VOCs ranged from 2.8 micrograms per 1iter (ug/1) of chloro-
benzene to 130,000 ug/l of TCE. The other 12 VOCs and their maximum
detected concentrations are: benzene (360 ug/1), chloroform (669 ug/1),
1,1-dichloroethane (414 ug/1), 1,1-dichloroethylene (3,200 ug/1),
1,2-dichloroethane (30 ug/1), trans-1,2-dichioroethylene (1,000 ug/1),
ethylbenzene (1,100 ug/1), toluene (2,300 ug/1), 1,1,1-trichloroethane
(1,800 ug/1), m-xylene (250 ug/1), o-xylene (106 ug/1}, and p-xylene (111
ug/1). These data provided information on the suite of contaminants
associated with the Chem-Solv site and with the evolution of the plume
before the initiation of the groundwater recovery and treatment system.

Initial sampling of monitoring wells 1A, 2A, 3A, 4A, and 5A 1n October
1984 showed total VOC concentrations for eight compounds ranging from not
detected (Well 3A) to 1,742,1 ug/1 in Hell 1A (located Immediately
downgradient from the distillation buiiding), Ethylbenzene (150 ug/1),
n-xylene (250 ug/1), o-xylene (27 ug/1), toluene (660 ug/1), 1,1,1-TCA
(5.1 ug/1), and TCE (650 ug/1) were detected in Well 1A, By December
1984, total VOCs in Wel) 1A had increased to 112,730 ug/1, with a TCE
evel of 110,000 ug/1, The highest level of TCE detected in any of the
wells was 130,000 ug/1 at Well JA in January 1985, Since Well 1A was
destroyed during soll excavation activities in March 1985, maximum TCE
levels in the shallow aquifer may have been higher. Continued monitoring
of groundwater quality indicated that by October 1985 the plume had
migrated past the northeastern property boundary out to the eastern side
of Route 132; total VOC levels in Hells 24A and 25A, located in the
medtan, were 223.8 ug/1 and 418 ug/1, respectively; TCE was detected in
Kelis 27A and 28A at levels of 197 ug/1 and 207 ug/1, respac‘l“n75h9
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In December 1985, the groundwater recovery system became operational;
analytical results were obtained for both the untreated and treated
groundwater. In January 1986, total VOC levels were 37,946 ug/1 in the
untreated groundwater and 3.5 ug/1 in the treated water, Total VOC
concentrations in the untreated groundwater gradually decreased to a low
of 1.7 ug/t in April 1988 and then increased to leveis ranging from 49.4
ug/1 in May 1988 to 173.2 ug/1 in July 1988. Total VOC levels in the
treated water ranged from not detected to 10,5 ug/l, Total vOC'
Isoconcentration maps for November 1986 and June 1987 are shown on
Figures 4-2 and 4-3,

After the collapse of the ajr stripper tower, the groundwater recovery
system was shut off in November 1988 and the DNREC groundwater monitoring
program was suspended. ONREC resumed the program in June 1988; however,
much of this sampling program focused on monitoring local downgradient
domestic wells. Since the recovery system was shut off, sampling of
monitoring wells has been 1imited to an individual well in the area of
?h;orecovery system. No volatiles were detected in Well 5A in February’
990.

Remedial Investigation Results

A summary of EPA split-sample results is presented in Tables 4-10 and
4-1), Groundwater analytical results for samples obtained in April 1990
and analyzed for TCL organic compounds and TAL inorganic compounds are
presented in Tables 4-6 through 4-9. Isoconcentration mips for total
VOCs, total volatile tentatively identified compounds (TICs), and total
senfvolatile TICs are shown on Figures 4-4 through 4-6, Additional

groundwater samples were obtained in February 1991 from selected wells to
confirm results obtained in April 1990. Summaries of these results are
provided in Tables 4-12 and 4-13. A summary of EPA split-sample results
is presented in Table 4-)4,

Nine volatile organic compounds -- acetone, benzene, 1,2-dichloroethane
(1,2-DCA), methylene chloride, tetrachloroethene (PCE), toluene,
1,0, 1-trichloroethane (1,1,1-TCA), trichloroethene, and tota) xylenes --
were found during the April 1990 sampling round in five of the nine
shallow wells (Table 4-6). Total VOC concentrations ranged from 5 ug/)
in Well MWS-5-18 to 563 ug/1 in Well 33A to 921 ug/1 in Well MHS-7-25,
Twelve volatile TICs were found in two of the wells at tota)
concentrations of 6,800 ug/1 and 2,660 ug/1 for Well 26A and 2,640 ug/)
for MWS~7-25. The presence of 1,2-DCA in Hell MWS-7-25 was questioned
after a review of the supporting documentation (Appendix K.

In February 1991, three wells (26A, 33A, and 41A) were resampled and
analyzed for volatile organics. Generally, the levels of volatile
organics detected in the groundwater were lower in February 1991 than in
April 1990, No volatiles were detected in Mell 4JA, Benzene was
detected in MWell 26A at 29 wug/l; substituted benzenes were also

AR307550
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tentatively f{dentified in this well. TCE, PCE, and 1,1,1-TCA were
detected in the onsite well, 33A, at 115 ug/l1 <(average value of the
sample and its duplicate), 4 ug/t, and 10 ug/1, respectlively, PCE had
not been detected in Well 33A in April 1990; however, both TCE and
1,1,1-TCA levels were much lower than the 1990 levels (115 ug/) versus
540 ug/1 for TCE and 10 ug/1 versus 127 ug/1 for 1,1,1-TCA).

Phenol was found 1In only one well (MWS-7-25), at an estimated
concentration of 9 ug/1. Eleven semivolatile TICs were detected in three
of the offsite shallow zone monitoring wells (26A, 41A, and MHS-7-25)
No pesticides were found in any groundwater sample.

Both filtered and unfiltered groundwater samples were obtained from all
wells and analyzed for TAL {norganic compounds. Twenty inorganics were
detected in these samples (Table 4-7). These data were evaluated by
comparing detected concentrations in the fiitered versus the unfiltered
samples for each well and by comparing detected concentrations versus the.
background levels found In Well 22A, Aluminum, barium, calcium,
chromium, cobalt, 1{ron, magnesium, manganese, potassium, selenfum,
sodium, and 2inc were all found at higher levels in the filtered than in
the unfiitered sample for at least one sample. EPA Region III QA
guidance for groundwater filtration procedures and data evaluation (EPA,
April 23, 1990) Indicates that there may be several causes for this,
specifically errors fin sample labeling (when nearly all filtered
concentrations are higher for a particular sample) and contamination from
improperly cleaned filters (when iron, 2inc, aluminum, and copper are
higher in the filtered samples). Since the majority of the metals
results for all samples show higher levels in the unfiltered samples,
there do not appear to be labeling errors. To evaluate the possibility
of contamination from improperly cleaned sampling equipment, results for
the duplicate samples (Well 26A) and the field blanks were reviewed,
With the exception of cobalt, all of the i{nstances where a high
concentration was found in the filtered sample were not repeated in !
duplicate sample.

In addition, arsenic, barium, calcium, cobalt, {ron, magnesium,
potassium, sodium, and zinc were found at higher levels in the filtered
, than in unfiltered samples for at least one field blank, The instances
of higher concentrations of metals in the filtered samples do not seem to
represent sample labeling or equipment decontamination problems, but
appear to be a function of analytical method precision and accuracy. The
results (Table 4-7) show two major trends, which support the method
varfabi1ity assumption. When filtered samples had higher concentrations
than unfiltered samples, they generally contalied the following metals:
sodium, calcium, magnesium, manganese, and potassium were found. These
metals are matrix defining (as {in salts) and are present at higher
concentrations. The analytical system precislon decreases as
concentrations increase. The other trend was noted at the lowest
concentration metals reported, where the analyte may or may not be
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detected at or near the required detection limit, The differences of
concentration between the reported filtered and unfiltered aliquots do
not appear to show analytical disparity.

Inorganic results were also compared with background groundwater quality,
represented by HWell 22A. Alumbnum, bartum, calcium, chromium, {fron,
manganese, mercury, potassium, sodium, vanadium, and zinc were found in
at least ome shallow well at levels greater than five times the
background levels., Manganese and sodium were found in most or all of the
downgradient wells at levels greater than background,

To confirm elevated levels of manganese, mercury, and zinc detected In
several downgradient wells, several wells were resampled in February
1991, Levels of manganese in Wells 26A, 33A, and 39A and levels of zinc
in Wel) 33A, which had been detected In April 1990, were confirmed by
results of the February 1991 resampling., Additional groundwater quality
parameters (biochemical oxygen demand, dissolved oxygen, and so on) were
measured in 14 of these wells to evaluate whether ‘anaeroblc groundwater
conditions exist. Many inorganic compounds, fncluding manganese, become
more soluble in water under anaerobfc conditions, The highest manganese
concentration (25,400 ug/1) was found in Well 26A. Low pH and dissolved
oxygen (DO) concentrations for this well indicate anaerobic conditions,
Groundwater from several other locations (33A and 39A) also has low pH
and DO concentrations. However, the patterns of manganese and 2inc
concentrations were dissimilar; zinc levels were elevated In 33A but not
39A, and manganese levels were elevated in 39A but not 33A.

In April 1990, mercury had been detected in Well 98 at levels up to 2.8
ug/1. In February 1991, both 9A and 9B were sampled and analyzed for
mercury, Hell 9A had not been sampled in April 1990; however, it was
included in the sampling event to define mercury concentrations in the
shallow zone, In addition, since the maximum contaminant level (MCL) for
mercury in water (2 ug/1) is based on toxicity information for inorganic
mercury, these wells were also analyzed for {norganic mercury f{n
accordance with the method presented in the Sampling Plan. Although the
Jevels of mercury detected In Well 9B were similar to those recorded in
April 1990, no mercury was detected in the shallow aquifer at that
location (Well 9A). Thus, Chem-Solv is not the source of the mercury
levels in Hell 9B,

EPA Split-Sample Resylts

In Apri) 1990, split groundwater samples from Wells 41A and MWS-5-18 were
provided to personnel from FPC for analyses. Summaries of these
analytical results are contained in Tables 4-10 and 4-11. The EPA data
validation reports containing the anmalytical results sheets and
documentation are contained In Appendix L. In Eebruary 1991, split
groundwater sampies were provided to FPC personnel for analyses. A
summary of these results is presented in Table 4-14,
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EPA split-sample results for organic compounds generally agreed with the
BCM data. In April 1990, EPA detected chloroform at an estimated
concentration of 2 ug/1 in Hell MWS-5-18, Chloroform was undetected in
the BCM data for this well; however, this does not represent a serious
discrepancy, because of the low level detected by EPA, Total
semivolatile TICs found in the EPA and BCM data for Well 41A were at 48
ugll]and 86.1 ug/l, respectively, No pesticides were detected for any
sample,

In April 1990, detected concentrations of inorganic compounds for both
the EPA and BCM data sets generally were within 10 percent of each
other. Except for antimony, which was not detected fn any BCM result,
the detected compounds for the split samples were the same. In addition,
barfum was detected in the filtered samples above the levels in the
unfiltered samples for both wells. This pattern agrees with the pattern
seen in the BCM data set and s probably a function of analytical
precision and accuracy.

4.3.1.2 Intermediate-Zone Honitoring Hells
DMREC Investigation Results

From October 1984 through November 1985, six volatile organic compounds
were found in intermediate-zone monitoring wells (Table 4-4). These
compounds ~- chloroform, 1,1-dichloroethane (1,1-DCA), 1,2-dichloro-~
propane, toluene, 1,1,1-TCA, and TCE -- were detected Infrequently in
onsite Hells 58 and 9B. No organic compounds were ever detected In the
upgradient well (6B) or 1In the offsite side gradient and downgradient
wells (7B and 8B), The maximum detected VOC levels detected were 1.3
ug/) (chloroform), 1.2 ug/) (1,1-DCA), 38 ug/) (),2-dichloropropane),
2.3 ug/) (toluene), 2.1 wug/t (1,1,1-TCA), and 3.4 ug/1l (TCE), No
semivolatile organic compounds were found 1in any well during the
December 1984 sampling.

During groundwater remedtatfon activities, the total VOC concentration§
fo;lta: f?iﬁﬁf {ntermediate 2one wells ranged from not detected to 44.5
ug e .

Remedial Investigation Results

In April 1990, low concentrations of volatile and semivolatile compounds
were found in the two onsite wells and the upgradient well (Table 4-8),
TCE was detected in Well 5B at an estimated concentration of 5 ug/l and
was undetected in We)) 9B at the quantitation 1imit. Tota) semivolatile
TICs were 10 ug/1 in the upgradient well (MWI-1-43), 103 ug/1 in Well 58,
and 60 ug/) in HMWell 9B, Mo volatile TICs, semivolatile organic
compounds, or pesticides were detected in any groundwater sample,
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In April 1990, mercury was detected in Well 98 at levels of 2.85 ug/}
(average of samples and {ts duplicate) in the unftitered samples and 2.7
ug/1 (average of duplicate samples) in the flltered sample. In February
1991, Well 9B was resampied for mercury; Well 9A was also sampled to
determine whether mercury was present in the shallow aquifer zone. In
addition, these sampies were analyzed for {inorganic mercury since the
maximum contaminant level (MCL) for mercury (2 ug/1) is based on toxicity
fnformatfon for fnorganic mercury. Both total and {norganic mercury were
undetected in the samples from Well 9A,

The concentrations of total mercury detected in Well 98B in April 1990
were similar to the results of the February 1991 samples. Inorganic
mercury concentrations in Well 9B were higher in the unfiltered sample
(2.6 ug/1) than in the filtered sample (0.3 ug/1), indicating that much
of the inorganic mercury is not dissolved in groundwater. However, the
total mercury concentrations for both filtered and unfiltered samples
(2.2 ug/1 and 2.1 ug/l, respectively) were less than the inorganic,
mercury concentration, The high inorganic mercury concentrations
reported may be due to matrix Interferences as a result of the
modifications made to the standard mercury method for these analytes.

EPA Resylts

Fleld duplicate samples were analyzed in April 1990 from Kell 9B (Tables
4-10 and 4-11). Mo organic compounds were detected in elther sample,
Twelve inorganic compounds (aluminum, antimony, barium, calcium, {ron,
lead, magnestum, manganese, mercury, potassium, sodium, and 2inc) were
detected, Fleld dupiicate results were generally within 20 percent of
each other and with the BCM split samples. However, the alumiaum
concentration in Sample 9BD (227 mg/1) was twice the level in the
dupiicate sample (114 mg/1); aluminum concentrations for the BCM spiit
samples were 428 mg/1 and 398 mg/1.

4,3,1.3 Domestic Wells

Up to 14 domestic wells located down or side gradient from the site have
been monitored since October 1984, The majority of these wells collect
water from deeper zones in the aquifer (greater than 100 feet below
ground surface); the total depth of some of these wells 1s less than 50
feet or s unknown (CABE, 1987). DNREC analytical data indicated that
Tow concentrations of VOCs had been detected in some of the residentia)
wells, A replacement well was installed on the Gearhart property because
of the presence of VOCs; however, this well was apparently improperly
instalied and became contaminated with groundwater from the shallow
aquifer. A new well was installed to a deeper depth.

No volatile organic compounds were detected in the Simon domestic well,
which DNREC sampled 1n March 1991. One volatile compound, 1,2-DCA, was
detected in the American Roofing well at § ug/i. .

AR307554
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4.3.2 Assessment of Groundwater Quallty

Data from the historic data base were used to evaluate the horizontal and
vertical migration of the site-related plume from a period shortly after
the explosion and fire in October 1984 to November 1988, when the ground-
water recovery system was shut down, Data collected during RI field
activities were used to confirm the information collected by DNREC and to
monitor any further plume migration since the cessation of groundwater
remediation activities. [In addition, these data were used to provide
additional data necessary to characterize semivolatile compounds, pesti-
cides, and inorganic compounds in both the shallow-~ and {intermediate-
aguifer zones,

Groundwater quality {information obtained during this and previous
Investigations 1indicates that groundwater from the shallow aquifer
beneath and downgradient of the site has been affected by site activities
that produced organic compounds, primarily TCE and related compounds. In.
addition, manganese and zinc have been detected in wells located onsite
and downgradient from the site. TCE and other organic compounds were
present in the shallow groundwater from the area beneath the former
distillation building to the eastern edge of Route 13. Impact to the
deeper zones of the aquifer has been limited by the presence of a siit
layer approximately 20 feet below the ground surface in the vicinity of
the site. However, some VOC contamination of the intermediate zone has
occurred, as {ndicated by low levels of VOCs in the intermediate-zone
monitoring wells and nearby domestic wells.

Historical analytical data show that TCE in the shallow groundwater
reached levels up to 130,000 ug/1 in HWell 1A, The operation of a
groundwater recovery system prevented much of the TCE from migrating
offsite. The maximum TCE level detected in the wells located in the
Route 13 medfan (24A, 24B, and 39A) before the initiation of the
groundwater recovery system was 389 ug/1 in October 1985; after the
fnitiation of groundwater treatment in December 1985, TCE concentrations
{n these wells reached a maximum of 460 ug/1 tn July 1986 at Well 39A but
dropped to 233 ug/1 by November 1986, In April 1990, TCE concentrations
had decreased to 6 ug/l offsite (Well 39A) and 540 ug/1. By February
1991, onsite TCE levels had dropped to 115 ug/1, while offsite
concentrations decreased (Well 26A).

In addition, a second distinct plume has been identified just north of
the intersectton of Routes 13 and 42. Groundwater quality for Hell
MHS-7-25 differs from groundwater quality assoctated with the site; the
types and concentrations of the compounds detected in this well are
dissimilar to the pattern assoclated with site groundwater
contamination. Groundwater containing acetone, benzene, 1,2-DCA, and
xylenes, as well as benzene~, pentane-, and hexane-related TICs, was
found 1n Mell MWS-7-25. Benzene and xylenes are hydrocarbons generally
assoclated with a fuel source, such as an underground storo&aﬁl&sﬁ
not with the solvent source identified for the Chem-Solv s

was found in Well MWS-7-25 at a concentration of 830 ug/l; the maximum
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benzene concentration found in groundwater onsite or near the site was
200 ug/1 (Well 26A). Thc presence of benzene {n MHS-7-25 at concentra~
tions much greater than levels found near the site and the fact that the
maximum benzene concentration detected during the DNREC monitoring
program was 360 ug/1, indicates that groundwater quality for this well
has been influenced by a source or sources other than the Chem-Solv site,

Information obtained from the ONREC Underground Storage Tank Branch
indicated that there are several potential offsite sources for the
organic compounds in groundwater at Well MWS-7-25 (Appendix A). Soil
samples were obtained during the removal of underground storage tanks at
a gas station northwest of the intersection of Route 13 and Route 42,
Benzene, ethylbenzene, toluene, xylene, and total petroleum hydrocarbons
were found at levels of 2,1 mg/kg, 10 mg/kg, 16 mg/kg, >300 mg/kg, and
410 mg/kg, respectively. The levels of these compounds present in the
soll at a location directly upgradient to HWel) MWS-7-25 indicate that
leaking underground storage tanks at this location are the probable
source of the benzene, toluene, xylene, and related compounds found in
groundwater at Well MWS-7-25,

The benzene, xylene, toluene, and other TICs identified In Wel) MWS-7-25
have been interpreted to be representative of. compounds found in the
subsurface after gasoline or other petroleum hydrocarbons (No. 2 fuel of)
or jet of1) are spilled (Appendix A-11), No compounds found in this well
are associated with Chem-Solv, The benzene was detected at a concentra-
tion four times as great as the maximum levels detected in the historical
data; 1,2-DCA, which was detected in this well at an estimated concentra-
tion of 16 ug/1, is not a degradation product of TCE (Appendix A~11).
Therefore, groundwater quality at this location has been affected by a
source or sources other than the Chem-Solv site.

Manganese, mercury, and 2inc were detected in April 1990 at levels above
background in several wells, However, according to amalytical data
obtained in February 1991, the mercury present in Well 9B is not site-
related, because mercury was undetected in the shallow well at the same
location (9A). Zinc was elevated fn one well, the onsite shallow well,
but was not elevated above background in any of the downgradient wells.

The highest manganese concentrations were found In Well 26A, located
downgradient of the site. Manganese levels onsite at Well 33A did not
exceed background. However, elevated manganese levels were found in the
wells downgradient of Well 26A. The high manganese concentrations in
Well 26A may have resulted from lncreased manganese solubllity due to
anaerobic conditions. However, the cause of the low DO and pH at this
location is unknown. Other wells with low DO and pH have manganese
levels that are lower by an order of magnitude. Therefore, the source of
the elevated manganese in the groundwater 1s unknown. However, the
highest manganese levels were found in Well 26A, which has been affected

by an oft'site source or sources,
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Figure 4-3
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TABLE 4-1
AIR INVESTIGATION RESULTS

CHEM-SOLY, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

QRGANIC VAPOR READINGS
LOCATION TIME

1
2
3
4
5
6
7
8
9
10
"
12

NIR No instrument response

Alr monitoring survey performed Octobar 16, 1969; winds from the
wast-southwest

M organic vapor readinga recorded above background levels

Source: BCM Engineers Inc, (BCM Project No, 00-6012-02)
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BACKGRQUND SOiL LEVELS FOR INORGANIC COMPOUNDS
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TABLE 4-10

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR ORGANIC COMPOUNDS
EPA GPLIT SAMPLES
APRIL1990

CHEM-SOLV, INC SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

EPAOrganic SampleNo:  CXa®9 X3z X807 oxees o OXeo
SampleOate;  O4/05/90  04/08/80  OA/05/60  OA/OS/00 040550

Sample Nam o 980" CNWSI0 5 il Mank 2
Wall Type: '

Parameter (Units)

Volatile Organies (/1)

2-Butanone 100 R
Chikorotorm sou
Methylens Chiorids 508

Total Volatiles ND

Semivolstile Organics (ug/l) ND
éom!vohﬁh Organic Tentatively

(] mpounds

2.Cyciohexen-ol
Unimown (Total)

Bavtoides/PCB (1g/)

Fleld dupiicate ssmples

Not detected substantially above the level reported In Iaborstory of fisid blanke,

Ansiyte present, Reported value may not be sccurate of precise,

Unreflabie result, Analyte may or may not be present in the sample, Supporting data recessary to oonfirm result,
Not detected, The sssociated number indicates approximate sample conoentration necessary to be detected,
Not detected

Not tested

Downgradient

Side gradient

Souwos: U.S, PA Region i
Complied by: BCM Engineers knc, (BCM Project No, 000012.02)
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TABLE 418

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
DNREC RESULTS
MARCH 1891

CHEM-SQLY, INC SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

EPA Organic Sample No.: 608
Sample Date;

Volatile Organios (ug/l)
Acstone

Benzene
2.Butanone
1,9-Dichiorosthane
1,2:Dichiorosthane
1,1,4-Trichioroethane

Volatils Organic Tentatively
Identifisd Compounds (ug/l)

1H-ndene, 2,3-dihydro-1-mat
Unknown
Unimown

In: le

Manganese
Meroury

Not detected substantially above the level repqrted In laboratory o field blanks,

Value exceads instrument calibration range

Analyte present, Reported valus may not be accurate of previss,

Notdetected, The associated number indicates spproximate sample ooncentration necessary to be detected,
Compound not present in calibration file,

Not detected

883%8zcemo

Source; Deleware Department of Natural Resources and Environmental Control .
Compiied by: BCM Engineers inc, (BCM Project No, 00:0012-02)
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5.0 HUMAN HEALTH AND ENVIRONMENTAL RISK ASSESSMENT

5.1 INTRODUCTION
5.1.1 Qverview

This human health and environmental risk assessment describes the
potential for adverse health effects from exposure to chemicals found in
the soll and groundwater at the site, Risk assessment combines the
concentration of the chemicals with toxljcological data to produce a
numerical estimate of the potential health effects due to current or
future possible exposure to chemicals,

5.1.2° Site Description

This section presents a brief description of the site and a summary of
the conditions pertinent to the risk assessment, For the risk
assessment, the points of interest in the site description focus on
opportunities for human and environmental exposure, now and in the
future, The site description 1ncludes surrounding land use, evidence for
current exposure, and the sfte's proximity to surface waters. A more
detailed presentation of this information s given in Sections 3.1 and
3.2 of this report.

The 1.5-acre Chem-Solv site is an open field adjacent to a four-lane
highway, The surrounding land use s a medium-density mixture of
agricultural, commercial, and residential land use. Although there is a
residential unit adjacent to the site and there are others in the area,
area residents have left no evidence of consistent site use such as dirt
bike paths or pathways to schools or playgrounds crossing the site.

The solvent recovery facility, which operated from 1982 to 1984, was
closed after an explosion and fire that may have released solvents into
the surrounding soll, groundwater, and air. In Apri) 1985, 1,300 cubic
yards of soll were processed after the presence of solvents in the
groundwater was identified. The soil materia) was processed onsite to
remove the chemicals of concern and then replaced.

The nearest surface water and point of groundwater release {s the Alston
Branch of the Leipsic River, approximately 0.4 mile from the site. HNo
wetlands are adjacent to the site. The excavation, processing, and
replacement of the soil resulted in an onsite depressed area that holds
rainwater for extended periods. As a result, certain wetland type plants
with an affinity for wet conditions grow fin the vicinity of the
depression,

AR307598
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5.1.3 Scope of Risk Assessment

The risk assessment fs a formal procedure with protocols established by
the EPA (EPA 1989a, 1989b, 1986a-f, 1985). First, the risk assessment
evaluates the chemicals found in the soll and groundwater at the site and
determines which site-related chemicals are a potential concern to human
health and the environment. WNext, it consfders the 1ikelihood that
humans or the environment are currently exposed to these chemicals or
will be at some time in the future. In the final step, it uses the
concentrations of the chemicals at the point of exposure to estimate the
potential for adverse effects on human health or the environment.

A1l chemicals, even beneficial ones, may produce some harmful health
effects If concentrations are sufficlently high, The factor
differentiating safe from harmful is the amount of chemical entering into
the body (dose). The risk assessment procedures estimate whether the
concentration of a particular chemical 1s high enough to cause concern
for human health and the environment. : :

Risk assessment protocols are designed to be conservative to account for
uncertainties such as the extent of contamination and the presence of
highly sensitive individuals in the exposed population. The conservative
approach is used to ensure that the results of the risk assessment will
protect human health and the environment.

The risk assessment evaluates a reasonable "worst-case" scemario so that
regulators and the general public can compare this site with other
measures of risk. This approach makes risk assessment a useful tool in
e:;uringdthat all aspects of potentfal adverse health effects have been
addressed.

Therefore, the risk assessment 1s structured to predict the "worst-case"
effects that can happen, rather than the most 1lkely or probable
potential or actual health impacts.

5.1.4 Organization of Risk Assessment

The risk assessment process consists of four steps: identification of
chemicals of concern, exposure assessment, toxicological assessment, and
risk charactertzation. The steps are briefly described below,

- Identification of Chemicals of Concern presents the data and
describes the extent of contamination. The chemicals of
concern are selected based on vaiidity of the data, frequency
of detection, range of concentrations, and comparison with
background.

AR3075
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Exposure Assessment determines the varfous ways humans are
exposed to chemicals from the site (exposure pathways) and
the concentrations actually taken {into the body <(dose).
Exposure pathways are i{dentiffed according to human
populations, flora, and fauna in the vicinity of the site and
within the pathways of chemical migration,

Toxicological Assessment presents the toxicity values derived
by EPA toxicologists for known health effects of each
chemical. The toxicity values are calculated from studies
that relate the level of a chemical taken into the body
(dose) to an effect on human health (response),

Risk Characterization estimates a numerical value for the
risk by combining the dose from exposure with the toxicity
value, It presents potential carcinogenic and noncarcino-
genic health effects. It also presents uncertainty factors
or an evaluation of how well these assumptions can be relied
upon to give an accurate description of the risks.

5.2 IOENTIFICATION OF CHEMICALS OF POVENTIAL CONCERN

The analytical data foir the site have been complied and evaluated., Those
site-related chemicals frequently detected at concentrations above
b;ctgrou?dk(chemicals of concern) have been selected for characterization
of the risk,

5.2.1 Data Collection Considerations
5.2.1.1 Historical Data

Site analytical data are discussed in detall {n Sections 4.2.1 and 4.3.1
of this report, In summary, volatile organic chemicals were detected in
16 shallow and 1 intermediate onsite wells, 1n 9 shallow offsite wells,
and in a limited wumber of residential wells, Data are avallable from
1984 to 1990. Evidence suggests that the sources for chemicals detected
in these samples are not from activities on the Chem-Solv site, but
elsewhere,  Post-remediation sofl analytical data show ‘Lhat the
concentration of volatile chemicals has been reduced below levels of
concern.

5.2.1.2 Rationale for Collection of Remedial Investigation Data

For the Remedial Investigation, 14 monitoring well 1locations were
selected to further characterize and delineate the offsite migration of
chemicals in the groundwater. Beneath the site is a clay layer that
separates a shallow aquifer and a deeper (intermediate zone) aquifer.
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Offsite, the silt layer is intermittent and the aquifers are likely to be
connected. The 14 monitoring wells, both existing and new wells, were
selected to characterize both the shallow zone and the intermediate zone
of the aquifer,

Samples were collected from unsaturated soils in locations surrounding
the area remedlated in 1985 to determine whether the remediation was
sufficient horizontally and vertically.

EPA risk assessment protocol recommends that samples from areas not
affected by the site be collected to provide background {nformation of
naturally occurring chemicals, Chemicals found at concentrations similar
to background levels are eliminated from further consideration in the
risk assessment. No background soil samples were collected as part of
the remedial investigation. However, literature values were used to
calculate background sofl conditions.

Groundwater

Groundwater samples were collected from 14 monitoring wells. Two of
these wells (22A and MWI-1-43) represent upgradient, background samples,
These samples were analyzed for Target Compound. List (TCL) organics and
Target Analyte List (TAL) inorganics., The analytical results for
groundwater are presented in Tables 4-6 through 4-11, Filtered and
unfiltered samples were analyzed from all wells, Of the 16 groundwater
samples (iIncluding duplicate samples), six were collected from
intermediate-zone wells, one of which is upgradient of the site. The
remaining 10 samples were collected from the shallow aquifer, including
one background (or upgradient) sample,

Soll

Twenty-one soll samples were collected from seven onsite borings at
depths from the upper 6 inches to 20 feet. Eleven samples were collected
from the surface soll, defined in this risk assessment as the upper 6
inches to 4 feet, The remaining samples were collected at intervals to
20 feet,  These samples were analyzed for TCL organics and TAL
fnorganics. The analytical results are presented in Tables 4-2 and 4-3.

j

~~
N’

Background sofl samples were not collected, because of difficuities in
selecting a representative background area, There are multiple sources
of offsite contamination because of the proximity of the highway and
agricultura) fields.  Also, airborne contaminants may have been
assoclated with the exploston and fire. Because the area potentially
exposed to any airborne contaminants 1is unknown, the selection of a
representative background sample was not possible.

Literature values reported for soil from the State of Delaware,
surrounding states, and the eastern coastal area were used - to define

background concentrattons. AR307601

54 &/

1§ the page Yitmed in this grame is not as readable ot feaibl .
Label, it i4 due to substandard colox or condition of thegoM;i::ltzzzg




§.2,2 Data Evaluation Considerations

The existing and RI analytical data on inorganic and organic chemicals in
soll and groundwater were complled and evaluated, The assessment
included QA/QC information, location of samples, range of concentrations,
and comparison with background.

5.2,2,1 Historical Data

Data collected from previous site Investigations and the oangoing
residential well-sampling program are presented in Sections 4.3.1 and
4.3.2 of this report. The data were not included in the risk assessment
because there are insufficient quality assurance/quality control (QA/QC)
samples and documentation. Also, the current RI data Is more
representative of sxisting conditions, '

The decisfon to omit historical data does not indicate that the data are
inaccurate, but only that there is insufficient information to support a
review In accordance with EPA risk assessment protocols. The QA/QC
information is used to determine the validity of the data. As discussed
in more detail iIn this section, there is an inherent uncertainty in all
analytical results that must be evaluated to determine whether the
reported concentratfon {s accurate. The information necessary to perform
a QA/QC review In accordance with EPA protocols was not available for the
historical data.

The data collected during the RI is considered more representative of
existing conditions. The soi) and well locations sampled were desfigned
to delineate the extent of contamination, and the samples were collected
in accordance with EPA protocols. The most recent historical data were
collected in September 1988,

5,2.2,2 Quality Assurance/Quality Control Evaluation of Data

The validity of analytical data is evaluated using QA/QC protocols.
QA/QC protocols are used to determine the Tevel of confidence that the
chemical concentration reported by the laboratory is the same as the
concentration actually present in the sample. QA/QC protocols verify a
series of requirements to support the valldity of the data, such as
proper operatfon of the analytical equipment, consistent standard
methods, correctness of calculations, and any uncertainty assocliated with
the concentrations reported by the laboratory.

Before the selection of chemicals of concern, the data were validated to
fdentify cases where the reported concentrations may be {1naccurate
(estimated concentrations) or the chemical may not have been present in
the sample when 1t was collected (questionable data).
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Data validation identifies chemical concentrations that could not be
measured accurately,  These data, called ‘"estimated" or ‘"trace"
concentrations, occur when the concentration of a chemical is below a
level (quantitation 1imit) that can be measured accurately, but above a
level that can be detected (detection 1imit). In cases when the result
{s estimated, the chemical was present in the sample; however, it is not
certain whether the actual concentration was greater or less than the
reported concentration.

During the collection and handling of samples and during laboratory
procedures, chemical compounds can be {nadvertently {introduced. To
account for these accidental additions of chemical contaminants, blank
samples prepared in the field or laboratory are also analyzed. Chemicals
detected In either the fleld or the laboratory blank may not actually be
present tn the sample and may therefore be considered questionable.

Questionable data are defined as sample concentrations within a factor of
10 of the blank concentration for the common laboratory contaminants:
methylene chloride, toluene, acetone, phthalate esters, and methanol.
For any other compounds detected in a related blank, a factor of § is
used to define questionable data.

5.2.2.3 Potential Offsite Sources

During the groundwater investigation, several organic chemicals (benzene,
toluene, xylene, and benzene-substituted alkanes) were detected in
groundwater at Wells 26A and MWS-7-25, As discussed in Section 4.3.2,
these compounds are more representative of a fuel source than of site-
related chlorinated solvents such as TCE, Information obtained from the
DNREC Underground Storage Tank Division has shown that soll at the
gasoline station northwest of the intersection of Route 13 and Route 42
contains benzene at 2.1 mg/kg, ethylbenzene at 10 mg/kg, toluene at 16
mg/kg, xylene at greater than 300 mg/kq, and total petroleum hydrocarbons
of 410 mg/kg. As discussed in the October 24, 1990, meeting, these data
indicate that the source of the organic compounds present in groundwater
at MWS-7-25 15 not the Chem-Solv site. Therefore, organic chemicals from
MWS-7-25 were not included in the risk assessment.

5.2.3 Selection of Chemicals of Concern
5,2.3.1 Chemicals in Soll

No organic or Inorganic chemicals of concern were selected in soll
because the concentrations detected were in the range of background
concentrations, represented isolated events unrelated to pravious stte
activities, or were {infrequently detected at low concentrations., The
analytical data presented in Table 4-2 are summarized in Table 5-1, A
preliminary review of the data was presented to EPA Reglon III iIn an
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Interim Document dated June 1, 1990, EPA Reglon III concurred with the
conclusion that there were no chemicals of concern in site soils
(Appendix A-10). The following sections provide a summary of the soll
sampling results presented In the Interim Document.

For sofl exposure, the upper 4 feet of soll was considered the depth of
most 1ikely human and environmental exposure. Chemicals found at greater
depths were considered qualitatively to describe the extent of any
contamination.

Volatile/Semivolatile Organic Compounds

Volatile and semivolatile organic chemicals were detected in a )imited
number of samples at low concentrations, and most of the data is
questionable because of the presence of that chemical in a related blank.

In the 11 shallow soll samples, trichloroethene was detected twice, with
a maximum estimated concentration of 6 micrograms per kilogram (ug/kg).
Methylene chloride was detected 5 times, out the data are questionadble
because methylene chloride was also detected in the associated QA/QC
samples, except for one sample with a detected value of 4 ug/kg. Acetone
was detected 7 times, but all the values are questionable because of
blank contamination.

Of the remaining soil samples from depths greater than 2 feet, chloroform
was detected In four samples, with a maximum concentration of 8 ug/kg.
However, since chloroform was detected only in samples collected from the
deeper solls (6 to 20 feet), human or environmental exposure to
chloroform is considered unlikely.

Methylene chlortde was detected in seven samples; all of these are
questionable because of blank contamination.

Acetone was detected in nine soil samples taken from depths greater than
2 feet, Eight of these results were questioned because of blank
contamination,

Six soll samples from the 15 collected had detectable levels of
semivolatile organic chemicals, Bis(2-ethylhexyl)phthalate, a common
laboratory contaminant, was detected in five samples, with a maximum
concentration of 510 ug/kg. Only one of these samples was obtained from
surface soils; the remaining were collected from depths of 2 to 5.5 feet.
Isophrone was detected twice in one boring, with a maximum concentration
of/g,loo ug/kg, Benzoic acid was detected in only one sample, at 290
ug/kg.
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Pasticides

The pesticides detected tn onsite samples are attributable to farming
activities In the adjacent fields. The use of DDT in the United States
was banned 1n 1972, 10 years before operations began at the site in 1982,

The pesticide DDT and its breakdown products, DOE and ODD, were found in
9 of the 15 samples collected throughout the site, at a maximum total
concentration of 390 ug/kg (determined by averaging duplicate sample
results for soil sample CSB-11 and summing the DDT, DDE, and DDD results).

0T ¥s not considered site-related, The site 1s surrounded by
agricultural flelds, and DDT and its breakdown produc: 're very
persistent in the environment; therefore, the presence of 1 the
solls fs not unexpected. Literature values rzport DDT concen ©as
high as 1,000 ug/kg in agricultural fields as late as 1983, 9 ye. rer
DDT use was banned (ATDSR, 1989a). ,

Inorganic Compounds

Inspection of Table 5-1 shows that the concentrations of metals found in
site solls are well within the background range -for this area, with the
possible exceptions of 1lead and cadmium. The maximum onsite lead
concentratfon s 80 mg/kg, compared with the highest value for the area
-~ 20 mg/kg. The average onsite lead concentration for all sampies is 22
mg/kg and, therefore, typical of background. The presence of slightly
elevated levels of lead In Jsolated locations on the site ts not
unexpected, The impact of the highway and emissions from cars, trucks,
and the nearby truck stop (not located onsite) is highly probable,

Cadmium Tlevels are slightly above typical concentrations in Delaware
solls. A common source is phosphate fertilizers, which contain 3 to 100
mg/kg of cadmium (ATSDR, 1989[bl). It 1s 1lkely that fertilizers were
used on the fields adjacent to the site,

In addition, metals and metallic compounds were not used as part of the
reprocessing activittes that took place at Chem-Solv.  Therefore,
according to the soll data and background information, soils outside the
former excavation have not been affected by site activitfes.

5.2.3.2 Chemicals tn Groundvater

The compilation of data for organic compounds in groundwater was based on
three sampling events for Wells 5B, 9B, 26A, 33A, 39A, 41A, MWS-5-18, and
MWS-6-25. Data from one sampling event were included for the American
Roofing and Gearhart/Shane domestic wells (Tables 4-6 and 4-7),
Summaries of the data are presented in Tables 5-2 and §-3.
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Data from four wells were not included (MWI-2-40, MHI-4-40, MHWS-3-18, and
MWS-7-25)  There 1s no evidence of site-related contamination in these
wells. ‘here 1s evidence that the organic chemicals present in MWS-7-25
are from an offsite source (See Sectfon 5.2.2.3), However, manganese and
zinc data for Well MWS-7-25 were included In the risk assessment,

EPA and its representatives concur with the selection of wells (October

. 24, 1991, meeting minutes; EPA comments for the draft RI Report, dated
September 17, 1990, page 19). EPA also recommended that Hells MWS-5-18
and MWS-6-25 not be included in the risk assessment. This recommendation
conflfcts with a subsequent comment requesting that manganese be included
as a chemical of concern, Manganese levels in these wells are elevated
above background concentrations. Therefore, data from MWS-5-18 and
MWS-6-25 have been Included in the risk assessment.

Yolatile Qrganic Compounds

To present a conservative estimate of the risk, 'all the TCL volatite
organtc chemicals detected 1in downgradient wells were included as
chemicals of concern, even those chemicals detected infrequently. Eleven
volatile organic chemicals are iIncluded on this 1ist (acetone; benzene;
chioroform; 1,1-dichloroethane [1,1-0CAl; 1,2-dichloroethane [1,2-DCA);
cis-1,2-dichloroethene [cis-1,2-DCE}; tetrachloroethene [PCE]; toluene;
1,1,1=trichloroethane [1,1,1-TCAl; trichloroethene [TCE], and xylene).
Six of the chemicals (acetone; chloroform; 1,1-DCA; ¢is-1,2-DCE; toluene;
and xylene) were detected in only 1 of the 10 downgradient well samples.
These compounds have all been detected in onsite wells in past sampling
rounds; therefore, they were Included. The background wells, both
shallow and deep, contained no volatile organic compounds.

Semivolatile Organic Compounds

No semivolatiles were positively identifted in the April 1990 groundwater
samples. Phenol was found in one downgradient, offsite shallow well
(MNS-7-25) at an estimated concentration of 9.0 micrograms per 1iter
(ug/1). Phenol, a noncarcinogen, was not included in the chemicals of
concern, because it was detected in only one sample at a location that .
has been affected by offsite sources (see Section 5.2.2.3),

Ingrganic Compounds

Two 1inorganic chemicals found at concentrations above background,
manganese and zinc, were selected as chemicals of concern fn
groundwater. Manganese was found at concentrations above the filtered
and unfiltered background concentrations of 81.8 and 117 wug/l,
respectively, 1n all shallow wells except MWS-3-17. No manganese levels
in the deepur wells were above background except for the unfiltered
sample from MWI-4-40 (96 ug/1).
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Although manganese 1s a chemical of concern in groundwater, elevated
concentrations 1n soll are not necessarily the source. A plausible
explanatlion can be found In the chemistry of manganese under reducing
conditions. Generally, low pH and low dissolved oxygen concentrations
are indicative of reducing conditions, Dissolved oxygen in Hell 26A 1s
very low (0,7 and 0.8 mg/1), Manganese levels in groundwater at this
location are more than 10 times as high as in any other location. In the
absence of oxygen, a chemical reaction causes the reduction of manganese
to a highly soluble form. Naturally occurring manganese in soll becomes
soluble and s mobilized (Wetzel, 1983), The cause of the localized
reducing conditions tn groundwater at this location 1s unknown, However,
the presence of fuel~related organic compounds has been shown to decrease
dissolved oxygen 1n groundwater. Benzene and other fuel-related
compounds are present at Well 26A.

linc was found at concentrations of 3,810 and 3,910 ug/1 in Well 33A,
These levels are significantly higher than the maximum background
concentration of 296 ug/1. The maximum level detected in any other well
s 139 ug/1 (Well 26A). There 1s no clear pattern in the distribution of
zinc, suggesting that migration away from Well 33A may be 1imited. Zinc
w:s n$: detected in Well 41A, which s located directly downgradient from
the site.

Mercury was found at concentrations above background in two wells but was
not selected as a chemical of concern. The first wel), 9B, Is a well
that monitors the intermediate zone beneath the site. Mercury was not
found fin any shallow well except MW-7-25, one of the farthest
downgradient wells. Mercury 1s highly immobile 1in groundwater (EPA,
1979). There {s no evidence to suggest that mercury was handled at the
site as shown by the fact that mercury was not detected In the site solls
or in the shallow groundwater zone.

)

e
Nt

Since known site activities involved the use of crganic chemicals, there
fs no evidence that any elevated levels of inorganics are site-related.
An alternative explanation is that excavation and mixing of the soil
during remediation resulted in Increased exposure of the soll to
infiltrating rainwater and a temporary increase in dissolved salts or a
decrease in dissolved oxygen in the groundwater,

Elevated levels of tron, manganese, sodium, and calclum at the
concentrations found do not represent the same level of concern for
public health as do other inorganic compounds. They were not considered
chemicals of concern.

The majority of inorganic parameters detected above background levels
(aluminum, arsenic, calcium, potassium, and sodium) were found f{n
MWI-4-40, This well ts located on the Durham property. Mr. Durham has
reported difficulties with a high mineral content in his drinking water
well, It is llkely that the deep aquifer in this area has an area of

high dissolved salts.
AR307607&J
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Tentatively Identified Compounds

Tentatively identified compounds (TICs) were found in samples from Wells
26A and MWS-7-25, The 11st of chemicals {s generally the same for both
wells, although the concentrations are higher in 26A. The TICs found in
Hells 26A and MWS-7-25, generally components of fuel oils, were not found
In any other well on or offsite, This supports the conclusion (see
Section 4.3.2) that there may be another source of this material, such as
past leakage from offsite underground storage tanks. These chemicals
were not included as chemicals of concern, because of the 1imited number
of detections and indications that their presence is not site-related.

Hazardous Substance List Compounds

Split samples obtained by EPA {n February 1991 were analyzed for
Hazardous Substance List (HSL) compounds, There are differences between
the HSL and the TCL parameter 1ist. Trace levels (41.6 ug/1) of five
nonchlorinated substituted benzenes were found in Well 26A. These data
are consistent with the identification of 29 ug/) of substituted benzenes
in Well 26A during the April 1990 sample collection. These compounds are
typically assoclated with a fuel source and not the chlorinated solvents
associated with the site.

5.2.4 Summary of Chemicals of Potential Concern

The chemicals of concern for this groundwater include all volatile
organic compounds detected during the Remedial Investigation and two
inorganic compounds (manganese and zinc). The selection of volatile
organics 1s supported by the anmalytical data collected during previous
investigations and the history of product use at the site.

The TICs were not Included as chemicais of concern, because of the
1imited number of detections and evidence that their presence was not due
to site-related activities. HSL parameters were not included, because of
the Vimited number of analyses.

No chemicals of concern were identified in soi) samples. The majority of
the volatile detections are questionable; the semivolatiles were found in

" {solated samples; and the {norganic parameters are within 1iterature
values for background,

5.3 [EXPOSURE ASSESSMENT

Exposure assessment determines the pathways that may result in human
exposure, the mass of chemicals at the point of exposure, and the
concentration of each chemical absorbed by an exposed individual on a
datly basts (chronic datly tntake, COI).
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5.3,1 Characterization of Exposure Pathways

The only complete exposure pathway identified Vs residential use of the
groundwater, Currently, two drinking-water wells are within the area
defined by the near or far monitoring wells, Other residential wells are
adjacent to the plume. DNREC has a quarterly monitoring program for
potentially affected wells, most of which are at greater depths than the
area of contamination,

5.3.2 Identification of Exposyre Pathways and Assumptions

Exposure pathways include all the various ways in which humans come in
contact with the chemicals of concern, either currently or at some time
fn the future.. Exposure pathways are evaluated by considering direct
contact with the medla of concern (e.g., drinking water) and the
potential for chemicals to migrate from one medium to another (e.g.,
volattifzation of chemicals from groundwater fnto the air).

At this site, the medium of concern {s groundwater, and the chemicals of
ggncern1 :{% several volatile organic chemicals. The exposure pathway
entifted is:

Residential Use of Groundwater

- Ingestion of groundwater
- Inhalation of indoor alr
- Dermal absorption during showering and bathing

The potential for contamination of vegetables and frults during watering
and the release of contaminants to surface water was also considered.
Potentia) exposure via the ingestion of home-grown fruijts and vegetables
that were watered with groundwater is considered negligible because the
chemicals of concern are volatile organic chemicals, Since these
chemicals wil) volatilize during the watering process, they have little
or no potential for accumulation tn home-grown foods.

The distance to the nearest point of surface water discharge is 0.4 mile, .
and low concentrations of volatile chemicals of concern indicate that the
potential for elevated concentrations in this creek is highly unlikely,
Nevertheless, an exposure pathway quantified for this risk assessment
(dermal absorption during showering and bathing) can be used to
semiquantitatively evaluate exposure in the stream.

Exposure during recreational use of the stream will be primarily dermal,
with occasional wetting of the hands, feet, and lower legs of children.
The use of the exposure pathway for dermal absorption durtng showering
and bathing assumes dally contact with groundwater over the entire body.
If this pathway poses no significant risk, sporadic dermal exposure to
water in the stream will pose even less risk. The dilutfon factor f{s
estimated in the Environmental Assessment (Section 5.6). ﬂﬂ307509
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The objective of the exposure assumptions 1s to determine how much of the
chemical 1s actually taken into the body (dose). The dose recelved daily
Is expressed as the milligrams of contaminant per kilogram of body weight
per day (mg/kg/day).

In risk assessment, it 1s seldom possible to measure specific dose for
each identified exposure pathway. As a result, it is necessary to use an
estimation of dose based on a serfes of assumptions, such as how much
water the average person drinks, These assumptions were developed from
EPA Region III guidance and the most current Superfund Risk Assessment
guidance documents (EPA, 1989a, 1989b, and 1989c). The assumptions used
tn calculating the exposure for each pathway are presented in Table 5-4.
The methods and calculations for dose are presented in Appendix P.

The averaging time is the ttme period over which exposure is assessed,
Carcinogenic risk 1s calculated for adults only using a 30-year exposure
perfod with an averaging time of 70 years, For chemicals with
noncarcinogenic effects, the exposure period and averaging time is 5
years for children and 30 years for adults.

5.3.2.1 Ingestion of Orinking Water

The standard assumptions wused for drinking-water assessments are
ingestion of 2 1iters (a 1ittle over 2 quarts) of water a day by a
70-kilogram (154-pound) adult and 1.3 liters a day for a 17-kilogram
child CEPA, 1989a and 1989b)., This assumption includes water that is
consumed as coffee, juices, and other beverages containing tap water
(EPA, 19890). In reality, people in the United States consume less than 2
1iters a day of tap water. Sixty percent of the population consume less
than 1.5 11ters a day (EPA, 1989¢).

5.3,2.2 Inhalation of Indoor Air

At this time, there 1s increasing awareness that inhalation of volatile
chemicals that accumulate In Indoor alr can play a significant role in
exposure, Chemicals enter the indoor air during everyday household use
such as washing clothes, showering, bathing, and flushing the tollet,
However, there s still considerable controversy over the methods that
?gggbb)e used to estimate the dose from this exposure (EPA, 1989a and

for finhalation, a draft whole-house model from the Office of Drinking
Water was used (Appendix Q). Briefly, the model assumes that a certain
fraction of the chemical in the water entering the house volatiiizes and
accumulates in the {indoor air {in proportion to the air exchange or
ventilation rate of the house, The exposed individual is assumed to
remain \ndoors 24 hours a day.
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The model has are two chemical-specific parameters: (1) the fraction of
chemical retained in the lungs and (2) the fraction of chemical that
volati1izes out of the water. The fraction retained by the lungs was
assumed to be 100 percent for all chemicals, For the fraction volatiliz-
ing, a factor of 50 percent was used, This value is representative of
volatile chemicals (Appendix Q).

A convenient way to express exposure via Inhalation is drinking water
equivalents (DWE). The use of DHE allows direct extrapolation from
exposure via ingestion of water to exposure via inhalation for the same
concentration of a chemical in the water. Exposure for adults and
chlld;‘e:tv';na {nhalatfon is 0.95 times the ONE for the chemicals regarded
as volatile,

5,3.2.3 Dermal Exposure

Chemicals can enter the body via adsorption through the skin during
showering and bathing. The dose recelved through dermal contact with
water is calculated from assumptions on the length of time the person is
in the shower or bath (exposure time), the amount of skin in contact with
the water (skin surface area), the rate at which the chemicals penetrate
the skin (dermal permeability), and the freguency of daily bathing or
showering activities per year. :

The amount of skin In contact with water was estimated as 1.94 square

meters for adults. This value s suggested in the current EPA protocol

and 1s considered to represent the S50th-percentile total body surface

area for adult males (EPA, 1989b). A value of 0.7128 square meters was

tllggdb)as the amount of skin in contact with water for children (EPA,
9b) .

There 1s very 1ittle information of dermal adsorption rates for
{ndividual chemicals (EPA, 1989a). For this risk assessment, the values
xere g'eri,“/ed from data provided by EPA Reglon I. They are presented in
ppendix R.

5.3.3 " Groundwater Exposure Concentrations

The data for the groundwater monitoring wells were evaluated to determine
which wells were representative of the plume, The data from these wells
were then combined to estimate water concentrations in a hypothetical
drinking-water well placed within the plume. .

5.3.3.) Data Evaluation
Shallow and Intermediate Aguifer Data

The data for groundwater from intermediate- and shallow-zone wells were
combined to simulate groundwater use in this area. Area drinking-water
wells are generally installed at depths greater than 100 feet. However,
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the high porosity of the soll and the absence of a confining aquifer In
all areas suggests that water from shallow aquifers s ltkely to be
included in the recharge for the intermediate wells., In this way, human
exposure to water from the shallow aquifer may occur,

Plume Pefinition

The downgradient wells were divided into two groups based on presence of
chemicals, direction of groundwater flow, and probable location of the
plume, The first group, the near wells, represent the five wells closest
to the site and most 1ikely to represent the plume. The data for the
near wells, 5B, 9B, 26A, 33A, and 39A, are presented in Table 5-2,

The second group, the far wells, Included all the near wells plus three
additional monitoring wells (41A, MWS-5-18, and MWS-6-25) and two
domestic wells (American Roofing and Gearhart/Shane) (Table §-3).

5.3.3.2 Exposure Concentration

The data from within the two well groups were combined to estimate a
probable concentration of each chemical of concern for a hypothetical
well drawing water from the center of each plume,. The data were combined
into an arithmetic average from which a Reasonable Maximum Exposure (RME)
concentration was calculated (Table 5-5), Methods used tn handling of
chemical data are In accordance with guidance received from EPA Region
111 (Appendix S) and Risk Assessment Guidance for Superfund (EPA, 1989),

Average Concentration

The arithmetic average was obtained using data from the near and far well
groups. Data from duplicate and split samples were averaged Into a
single data point before calculating the group average,

The use of the arithmetic average requires statistical support and
Justification. The most quantitative form of statistical amalysis,
parametric statistics, requires that the arfthmetic average be caiculated
directly only when the data are normally distributed. Normal distribution
represents one of many patterns for data, A more typical pattern for
environmental data is a log normal distribution. There are methods for
adjusting log normal data to make i1t fit a normal distribution before
calculating the average.

Statistical evaluation of the data for the Chem-Solv site indicated that
nelther a normal nor a log normal distribution described the pattern of
the data, nor did one fit better than the other.

Other techniques for adjusting data to a normal distribution were not
evaluated. The arithmetic average was selected because this value
represents an unblased estimate of the mean (Gilbert, 1987). Since the
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data tend to be skewed to higher concentrations, 1t is highly 1ikely that
the arithmetic-average calculation results in a higher, more conservative
estimate of the concentration than any average calculated with adjusted
data.

Incorporation of Nondetected and Questionable Data

Two key issues in the calculation of the average are (1) the method used
to incorporate questionable or nondetected data and (2) the method used
to calculate the upper bound 95 percent confidence interval for the
arithmetic average concentrations.

When a chemical s not found in a sample, the laboratory reports the
value as nondetected above a certain level. This means that if the
chemical {s present, the concentration 1s below the detection 1imit
reported. However, 1t is also possible that the chemical was not present
in the sample, ' .

There are several approaches for the use of data reported as
nondetected, The data can be excluded from the data base, listed as
zero, or listed as one half the detection 1imit. For this risk
assessment, arithmetic means were calculated using one half the detection
1imit for data reported as less than the detection 1imit., Method
detection 1imits were obtained from the contract laboratory (IEA) and
from EPA and are |isted in Appendix W, Detection 1imits have not been
established by the DNREC laboratory; therefore, one half the quantitation
1imit was used to calculate average concentrations.

Hhen a compound was detected (quantified or estimated) but the value is
questionable because the chemical was also found in a related blank
sample, one half the reported sample value was used.

Calculation of Reasonable Maximum Exposyre (RME)

Before 1983, EPA protocol required that the risk assoctated with the
maximum concentration be evaluated. However, current protocol recognizes
that the maximum concentration does not represent a reasonable exposure .
concentration. At this time, EPA recommends that the 95 percent upper-
bound confidence interva) for the arithmetic mean be used to represent a
reasonable maximum exposure (RME),

In simpler terms, the average or mean represents the central observation
or most commonly observed concentration if a very large number of samples
(e.g., greater than 100,000) were collected. If the data behave
according to certain assumptions, in 50 percent of the samples the actual
concentration is predicted to be lower than the average, and in 50
percent of the samples the concentration is predicted to be higher than

the average, ‘
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The RME 1s used to account for the fact that the actual number of samples
s relatively small to accurately predict the average. The RME is a
statistical estimate of the highest average concentration predicted to
occur in 95 out of 100 sets of samples,

The RME 15 a conservative estimate of the risk since it assumes that a
concentration equal to the upper-bound confidence interval of the average
fo;levery chemical of concern is present in one hypothetical residential
well,

The methods and equations used to calculate the RME are presented in
detail in Appendix T. The methods are those recommended by EPA risk
assessment protocol and presented in Gilbert, 1987,

5.3.4 ldentification of Uncertainties

Exposure assessment assumptions are selected to estimate an upper
concentration 1imit and the amount of each chemical' that individuals take
into their hodies.

Exposure assumptions tend to estimate the risk for a large percentage of
the population and, therefore, to be protective of human health, Each of
the assumptions and 1ts basis were discussed in Section 5.3.2. The
assumptions tend to be conservative. For example, the carcinogenic risk
assumes that exposure occurs dally for 30 years.

The estimated exposure concentrations tend to be conservative for two
reasons, First, the average assumes that all the chemicals are present
at one half the detection limit for samples with nondetected results. It
s likely that for many of the wells, the chemicals are not present at
all. Also, the RME represents a concentration 1in the upper-bound
confidence interval. The ratfonal behind the use of the RME is that an
area of higher concentrations may not have been detected. The
sufficiency of the number of wells and the appropriateness of their
locations improve the confidence level in the data base.

There 1s some uncertainty in the exposure assessment associated with the
lack of chemical-specific dermal-~permeation constants for several
potential chemicals of concern (Appendix Q). Constants selected for
these compounds were based on similarities 1in chemical composition
because literature values for many compounds are not avallable. The
absence of chemical-specific permeation constants may have elther
overstated or understated the risk,

5.3.5 Summary of Exposyre Assessment

The only medium of concern identified was the groundwater. The exposure
pathway identified was the residential use of groundwater. This pathway
includes the Ingestion of water, inhalation of airborne contamtnants, and
d:;ma} absorfglondo: ﬁfnﬁgrlnatlon tq;ough wat:r use. Future use of the
stte is considered to be the same as the present use.
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5.4 TOXICITY ASSESSMENT

The toxicity profiles in Appendix U summarize chemical and toxicological
information on the chemicals of concern. A more technical presentation
of toxicological data for the chemicals is given in Appendix V. Unless
otherwise noted, the technical toxlcological profiles were obtained from
the Integrated Risk Information System (IRIS),

EPA toxicologists derived toxicity values after an extensive review of
the avallable data for each chemical. Although data from epidemiological
studies on human exposure are the most valuable, generally the only data
avallable are laboratory studies with animals, There is some uncertainty
in results from using laboratory studies with animals because the animals
are usually exposed to high doses of chemicals for short periods of
time, Dose-response evaluations use this data to assess the potential
for health effects n humans. exposed to low doses for long periods,

Toxicity values for each parameter can differ depending on the way humans
are exposed to the chemical. Chemicals can be taken into the body
through the gastrointestinal tract after ingestion of soll, sediment, or
water (oral); into the lungs after inhalation of vapors or particulates
in the alr (inhalation); and into the body through the skin after contact
with chemicals in soil, sediment, or water (dermal).

Some chemicals are nof as potent via one exposure route as via another,
Thus, different health effect factors have been established for each
route of exposure. For example, certaln metals, such as hexavalent
chromium, have been shown to have carcinogenic effects via inhalation but
not via ingestion,

Chemicals can also have both carcinogenic and noncarcinogenic effects.
Therefore, it is possible that a chemical can have both a carcinogenic
health factor for oral and jinhalation exposure and a noncarcinogenic
health factor for oral and inhalation exposure,

The toxicity values used for this risk assessment to assess human health
effects are presented in Tables 5-6 and 5<7. The following sources were
us?d :? fdentify toxicity values and are listed in order of preferential
selection,

Integrated Risk Information System (IRIS)

IRIS ¥s an on-lipe computer data base that presents toxicologica)
assessments of chemicals and the status of EPA-approved toxicity values,
The toxicity values obtained through IRIS are current as of May 1991,
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Health Effects Assessment Summary Tables (HEAST)

The EPA Office of Emergency and Remedial Response publishes a quarterly
summary of toxicity values from a variety of recognized sources in
addition to IRIS, The toxicity values obtained through HEAST were taken
from the fourth quarter of 1990,

5.4.1 Toxicity Information for Noncarcinogenic Effects

The potential for adverse noncarcinogenic health effects is estimated
with a toxicity value known as a reference dose (RfD), RfDs are
assoclated with adverse health effects, which are also referred to as
toxicity end points, The RFDs and toxicity end points for the chemicals
of concern are 1isted in Table 5-7.

Reference Dose

The model to determine RfDs from the dose-response assessment assumes’
that there 1s a concentration for noncarcinogens below which there is
11ttle potential for adverse health effects over a lifetime of exposure,
The RfD is designed to represent this threshold level,

The RfD §s calculated from the highest chronic (long-term) exposure level
that did not cause adverse effects (the no-observed-adverse-effect level,
or NOAEL) in animals. The NOAEL is divided by a factor to account for
any uncertainty such as using data on apimals to predict effects on
humans and an allowance for sensitive findividuals, Uncertainty factors
range from 1 to 10,000, based on the confidence level associated with the
data. The resulting RfD (mg/kg of body weight per day) 1s used to
quantify the risk,

Toxicity Endpoint

The determination of adverse impact for noncarcinogens is based on a wide
variety of responses, ranging from increases in organ welght and changes
in blood chemistry to death. Noncarcinogenic effects are also defined by
the toxicity endpoint in Taboratory animals used to identify the RfD,

5.4.2 Toxicity Information for Carcinogenic Effects

The EPA approach for evaluatfons of carctnogens assumes that exposure to
any level of a carcinogen, no matter how low, has some probability of
causing cancer, The toxicity value calculated for carcinogens is known
as the potency factor (PF), The welght-of-evidence 1s a qualitative
descriptor important to the interpretation of carcinogenic risk, The PFs
and weight-of-evidence for the chemicals of concern are listed in Table
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Potency Factors

The PF s calculated with a mathematical model that draws a }ine based on
data from laboratory animals exposed to high doses and extends 1t to
predict potential increases in cancer rates for humans exposed to low
doses. Then confidence intervals are calculated for the line. The slope
of the line that represents the 95 percent confidence interval 1s known
as the potency factor or slope factor., The use of the upper-bound
confidence interval means that there is a 95 percent probabiiity that
the actual risk will be less than that predicted by the model. The unit
for the PF 1s (mg/kg of body weight per day)-~l,

Height-of-Evidence

The weight-of-evidence reflects the degree of confidence in the data used
to determine that the chemical fs a human carcinogen, EPA toxicologists
recognize that the risks associated with a known human carcinogen, based
on epidemiological studies, should be evaluated differentiy from those of
a chemical that causes tumor production in a )imited number of laboratory
animals, Each carcinogen {s assigned to a group according to the quality
and the quantity of evidence for carcinogenicity in humans and animals.
The definitions for the groups are presented in Table 5-8.

5.4.3 Chemicals Without Avallable EPA Toxicity Values

Uncertainty 1s low with regard to omission from the risk calculations of
chemicals without EPA toxicity values. No toxicity values are currently
avaflable for 1,1-dichloroethane and cis-1,2-dichloroethene, However,
these compounds were each detected at one location at low levels and may
be excluded from the risk assessment. The only other chemicals not
included in the risk assessment are the TICs, In the majority of the
samples, the TICs are 1isted as unknown. In the two wells with names
assigned to the chemicals, 26A and MSW-7-25, the TICs are generally
assoclated with petroleum hydrocarbons., The adverse health effects
assoclated with long-term exposure to petroleum hydrocarbons have been
attributed only to the carcinogenic components such as benzene and some
carcinogenic polyaromatic hydrocarbons (PAHs) (Bingham ef al., 1980),
Benzene {5 included in the risk assessment; no PAHs were detected In the
groundwater, :

5.4.4 Uncertainties Related to Toxicity Information

In the general profiles, much of the information on human health effects
from chemicals Js based on occupational exposure. Adverse effects
observed in the workplace are a valuable source of toxicological
information, Some of the health effects studies discussed in the
toxicological profiles presented in Appendices U and V may have been used
by EPA toxicologists to help determine health effects at much lower
concentrations, However, the reader should keep in mind that many of the

health effects observed for the workplace are acute, or sho b=
level effects. MWorkplace exposure levels are gener’ally muﬁﬁ%’?%ﬂai
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the potential exposures encountered at the Chem-Solv site. The adverse
effects presented in the general profiles (Appendix V) are not
necessarily comparable to the potential effects related to exposure
concentrations predicted by the Chem-Solv risk assessment,

The dose-response assessment for the majority of chemicals relles on an
extrapolation of known effects on animals to humans. The use of data
based on animal studies to predict impacts on humans is an area of
uncertainty, particularly because different specles of animals respond
with different sensitivities to chemicals. Also, there are many models
avallable that extrapolate animal data to humans, and the toxtcity
values generated from the same data by different models can vary
substantially, The models used by the EPA tend to. be conservative and
are unlikely to underestimate the risk. The method used by the EPA for
PFs uses a 95 percent upper-bound confidence interval, which means that
while the actual risk s unlikely to be higher, tt could be much lower.

5.5 RISK CHARACTERIZATION

The risk characterization combines the dose with the toxicity value to
estimate a numerical value for the risk, There. are several differences
between the numerical value used to describe risk for carcinogens (cancer
risk) and the value used for noncarcinogens (hazard index, HI). The
methods and results for this risk assessment are presented separately for
carcinogens and noncarcinogens.

5,5.1 Carcinogenic Risk Characterization
5.5.1.1 Hethods

Carcinogentc risk is calculated by multiplying the dose (chronic daily
intake [CDI)) times the slope factor, The resulting value §s the
probabl1ity of an increase in the Incidence in cancer and should not be
diractly interpreted in terms of the number of cases of cancer in the
exposed population. The risk level of 1 x 10-0 can also be viewed as a
one-in-one-mi1iion probabiiity that there will be one additiomal case of
cancer, :

Carcinogenic risk estimates for the same chemical in different exposure
pathways are -added together. Also, carcinogenic risks for different
chemicals are added together to determine the risk assoclated with the
exposure pathway for all the chemicals.

5.5.1.2 EPA Guidance on Carcinogenic Risk
EPA has not established an acceptable level of risk. A range of carcino-

genic risks of 1 x 10=% to 1 x 106 has been 1dentified for Sugerfund
sites (NCP, 1990). This means that target risk levels should be between
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an upper 1imit of 1 in 10,000 probability of cancer 1nc1d8nce to a lower
1imtt of 1 in 1} milldon. A total cancer risk of 1 x 10-0 {s often used
as a benchmark by state and federal regulatory agencies.

5.5.1.3 Discussion and Interpretation of Carcinogenic Risk Results

The results of the carinogenic risk calculations for each exposure
pathway are presented in Appendix P, Tables 5-9 and 5-10 present the
carcinogenic risk associated with each chemical and pathway for the near
and far wells, respectively.

The average carinogenic risk assoclated with the naar wells for al)
pathways was within the EPA target risk range (1 x 10-%), with a value
of 4 X 105, The risk assoclated with the RME however. was at the
lower 1imit of this range. Trichloroethene accounted for greater than 50
percent of the total cancer risk within the near well group.

For the far wells, the carinogenic risk assoclated with the average
exposure for all gathways was within the EPA tﬁ;get risk range, with a
value of 3 x 10~2, RME cancer risks (6 x 10"3) were also within the
target range. For the far wells, the highest carcinogentc risk was
attributed to TCE (greater than 60 percent), followed by benzene,

Ingestion of Groundwater

The average and the RME carcinogenic risk associateg with 1ngest10n gf
groundwater for the near wells were 2 x 10-7 and X
respectively., Approximately 30 to .40 percent of the r1sk can be
attributed to trichloroethene, and 30 to 40 percent to benzene, For the
far wells, the carcinogenfc risk assocfated with the average and the RME
were 1 x 103 and 3 x 10-3, respectively. Again, benzene and
trichloroethene contributed to the majority of the risk. Approximately
25 to 30 percent of the risk can be attributed to benzene, and 33 to 50
percent to trichloroethene, 1,2-Dichloroethane contributed approximately
10 to 20 percent of the carcinegenic risk for the far wells.

Inhalation of Indoor Alr

The average and the reasonable maximum carcinogenic risk associated with
the inhalation of airborne contaminants that have v ?latlliaed from tn
groundwater for the near wells were 2 x 109 and 0-
respectively, The majority of the risk (approximately 70 parcent) was
attributed to trichloroethene, while benzene represented the remainder.
For the far wells, the carcinoqfnic risk valueg associated with the
average and RME were and x 1079, vrespectively. TCE
contributed approximately 70 to 80 percent of the r\sk. and benzene
represented the remainder,
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For the near wells, the average and the reascnable maximum carcinogenic
risk value assoclated with dermal absorption of contaminants were 3 x
10-6 and 8 x 10°6, respectively, The majority of the risk was
attributed to potential exposure to benzene and TCE., However, 67 to 88
percent of the total risk was attributed to benzene exposure, while less
than 10 percent was due to TCE exposure, The carcinogenic risks
assoc1atgd with the average and RME for the far wells were 2 x 10~ and
5 x 107°, respectively, The majority of the risk (approximately 50 to
60 npercent) was attributed to benzene exposure.  Trichloroethene
contributed less than 5 percent of the cancer risk.

A General Discussion of Cancer Risks

The interpretation of carcinogenic risk 1s complicated by the absence of
guidance from the federal government on acceptable risk, instead, the
decision to remediate a site and the determination of a cleanup level is .
made on a case-by-case basis withtn the Superfund target range.

The target carcinogentc risk (1 x 104 to V x 10-6) identified for
Superfund 1s consistent with that for other federal agencies that make
risk-based decisions. A review of criteria for foods, pesticide use, and
occupational safety shows that other agencies, such as the Food and Drug
Administration (FDA) and Occupational Safety and Health Organization
(OSHA),  frequently make risk-based decisions within this range.
Somgtlmes risk-based decisions have used cancer risks ‘as high as 1 x
10=3 (Rodericks, gt al., 1987).

It 1s also helpful to consider the risks assoclated with this site in a
context of normal, everyday risks. The carcinogenic risk assgciated with
natural background radiation 1s greater than 1 x 10°%. Strictly
speaking, unavoidable risks, such as natural radiation .and voluntary
risks (such as smoking) cannot be compared to those risks assoclated with
chemtcal contamination due to human activities. This information on HI
value Is included just to help the reader's perspective on various levels
of cancer risk,

5.5.2 MNoncarcinogenic Risk Characterization
5.6.2.1 Methods

The numerical value for the noncarcinogenic HI value s the Hazard Index
(HI). The HI is the ratio of the dose to the RFD and 1s calculated by
dividing dose (chronic daily intake or CDI) by the RfD. The HI 1s not
strictly an estimate of the risk, but a number that compares CDI with a
level considered to have limited potential for 1ifetime health effects.
Hence, HI values greater than 1 show that exposure exceeded the
acceptable daily level, while HI values less than 1 {indicate that
1ifetime exposure has limited potential for causing an adverse effect in

sonsitive populations. AR307620

—

1f the page Yilmed in this frame is not a4 readable or Legible as this
Label, it 4s due to substandard color on condition of the orxdiginal page.




Similar to cancer risks, the HI values for each chemical are summed

together to assess the overall potential for noncarcinogenic effects. ”~‘\
EPA developed this approach based on the assumption that simultaneous '
subthreshold exposures to numerous chemical compounds can result In

adverse health effects (EPA, 1986),

5.5.2.2 EPA Guidance on Hazard Indices

EPA has not established specific guidance for acceptable HI values,
However, since an HI value of 1 fndicates that 1ifetime exposure has
1imited potential for causing an adverse effect in sensitive populations,
values less than 1 can generally be considered acceptable, Values
greater than 1 are usually given closer attention. For values greater
than 1, the magnitude of the uncertainty factor and toxicity endpoint are
Included in the evaluation,

5.5.2.3 Discussion and Interpretation of Hazard Indices

The results of the HI calculations for each exposure pathway are
presented in Appendix P. HI calculations included values for both adults
and children, Tables 5-11 and 5-12 present the hazard index associated
with each chemical and pathway for the near and far wells,

The HI values for individual chemicals and the total HI exceeded the

value of 1 for Ingestion of groundwater in both the near and the far

wells, The total HI values did not exceed unity the value of 1 for the -~
inhalation or dermal exposure pathways. Therefore, for the dermal and />
{nhalation exposure pathways, potential noncarcinogenic health effects N
are not expected. The majority of noncarcinogenic risk for ingestion of
groundwater was attributed to manganese. Without the HI value assoclated

with manganese, the total HI values fall below a value of 1.

Ingestion of Groundwater

For' adults, the average and the reasonable maximum HI values associated
with the near wells were 2 and 4; and with the far wells, 3 and 8,
respectively, For the near wells, the HI assocated with manganese
represented 50 to 100 percent of the total HI value . For the far wells,
the majority of the noncarcinogenic risk was attributed to manganese and
zinc, Manganese represents 88 to 100 percent of the total HI value.

For children, the average and the reasonable maximum HI value s were 4
and 1 for the near wells and 2 and 5 for the far wells, respectively,
Again, 80 to 100 percent of the risk was attributed to manganese.

Inhalation of Groundwater During Use
The average and the reasonable maximum HI value s assoclated with the

inhalation of airborne contaminants from the groundwater for the near
wells were 0.008 and 0.02 for adults and 0.02 to 0.04 for' children,
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respectively. The majority of the HI value (approximately 75 percent)
was attributed to acetone and tetrachlorcethene. The average and RME HI
for the far wells were 0.01 and 0,02 for adults and 0.03 and 0.04 for
children, respectively.  Acetone, tetrachloroethene, xylene, and
ch}oroform contributed approximately 70 to 80 percent of the total HI
value,

For the near wells, the average and the reasonable maximum HI values
associated with the dermal absorption of contaminants were 0,003 and
0.004 for adults and 0.004 and 0,006 for children, respectively. The
majority of the HI value was almost exclusively the result of tetra-
chloroethene. The HI values associated with the average and RME for the
far wells were 0.004 and 0.005 for adults and 0,005 and 0.007 for
children, respectively. The majority of the HI value (approximately 50
to 75 percent) was attributed to tetrachloroethene. )

5.5.3 Uncertainties in Risk Characterization

Issues that represent some uncertainty in the HI value assessment include
the toxicological effects of chemical mixtures and the presence of
unknown chemicals.

Very 1ittle information {s available on the toxicological effects of
mixtures, In some cases, the presence of several chemicals together may
result in an enhancement of the overall toxicity (synergistic) effects or
a reduction In the toxic effects (antagonism). There 1s uncertainty
associated with having many chemicals together.

Last, the chemical analyses were for specific parameters. The chemicals
evaluated are those that have been tdentified as the most {important
chemicals in alr, soil, and water. The possibility exists that other
chemicals that were not detected are present.

The information Included in the general toxicity profiles (Appendix U)
represents a broad spectrum of studies that are available on health
effects. The conclusions may or may not have undergone extensive review
to determine thelr significance or validity. The technical profiles
discuss the adequacy of the studies presented and define those which EPA
considers adequate to support an assessment of the adverse health effects
of the chemical,

5.6 ENVIRONMENTAL ASSESSMENT

The environmental assessment determines the potential for adverse health
effects to the environment using essentially the same approach as the HI
value assessment used for human health, with the addition of a site
blological survey. The steps include a description of relevant aspects
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of the site, ldentification of chemicals of concern, exposure pathways,
toxicity assessment, and HI value characterization. The final step is a
survey of the site conducted by a trained field biologist to determine
any observable impacts.

5,6.1 Site Description

The aspects of the site description relevant to the environmental
assessment are the site's proximity to surface water, points of discharge
for groundwater, and terrestrial community., Surface water at the
Chem-Solv site infiltrates Into the soll or runs onto the adjacent
highway, so there are no surface drainage bodles of concern. The point
of groundwater discharge s 0.4 mile from the site,

The terrestrial plant and animal community on the site 1s the
environmental receptor of caoncern. Therefore, soil fis the medium of
concern because 1t represcnts the only completed exposure pathway.

5.6.2 ldentification of Chemicals of Concern

There are no chemicals in the soils at significant concentrations above
background (see Sectfon 5.2.3.1),

The chemicals of concern In groundwater were evaluated for potential
impacts on aquatic 11fe at the point of release into the nearest surface
water. The evaluation compared the calculated concentrations at the
point of release with a water quality guideline (Table 5-14),

The concentration at the point of release was calculated from a dilution
factor for the water shed surrounding the site. A dilution factor of 15
was estimated by dividing the surface area of the site water shed (5.3 x
100 ft2) (Figure 4-4) by the area of the far well plume (3.6 x 105
ft2), HWe assumed that there was no loss or attenuation of the
chemicals while moving approximately 0.4 mile through the soil to the
Alston Branch,

The concentration in the groundwater was compared with a water quality
guideline for aquatic toxicity impacts. The water quality guidelines
were taken or derived from aquatic toxicity data published by EPA (EPA,
1986). Acute guidelines are protective during short-term exposure at the
point of groundwater release, and chronic gutdelines are protective for
long-term exposure, The chronic guidelines apply to completely mixed
instream concentrations. The results of the environmental assessment
show that there 1s negligible or no potential for impact to aquatic 1ife
and protective on aquatic 1ife. A1 RME concentrations are below chronic
toxicity guidelines.
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The predicted concentrations are conservative estimates because of two
assumptions used in the dilution factor. These assumptions are explained
in the following discussion using zinc as an example, The first
conservative assumption s that dilution in the stream from water outside
the site-specific water shed 1s not included. Groundwater released into
the Alston Branch will be mixed with upstream water. The chronfc
criteria apply to this mixed {nstream concentration.

The second conservative assumption is that the dilution factor assumes no
toss or attenuation of the chemtcal during groundwater transport. Zinc
Is highly immobile and unlikely to migrate a significant distance,
Evidence in the scientific Iiterature and site data supports this,
Research studies have shown that 2inc in groundwater becomes adsorbed
onto soil particles and Js not transported (EPA, 1986; Brennan and
McGrath, 1988), Also, an inspection of site data shows 'that the
concentration of 2inc in groundwater decreases by a factor of more than
10 immediately downgradient of the well with the highest concentrations
(33A). HWhen the data from this well are excluded, 2inc concentrations at
the point of release from the site are below background,

5.6.3 Biological Site Assessment

On June 15, 1990, a qualitative amalysis of the plant communities was
conducted at the site. The purpose was to describe the terrestrial
comunlty and make a qualitative determination of plant distribution
patterns,

The area of investigation was confined to the area within the chain-1ink
fence, The study area included Wel) 3A and the remains of a concrete pad
{n the north~central portion of the area (Figure §-1), The entire study
area s characteristic of an early successional stage meadow. Hithin
this meadow, three microcommunities were defined, based on patterns in
the distrtbution of species, . Each of the three communities separately
{nhabits approximately one third of the site. A presence/absence matrix
of the predominant taxa observed on the Chem-Solv site is provided in
Table 5-15. Four photographs of the stte are presented in Figure 5-2.

Area 1, the western one third of the site, has more perennial taxa than
Area 2, and the dominant vegetation 1s several species of clover, cow
vetch, fleabane, planta'n, fronweed, and several perennial grasses (Table
5-15, Figure 5-2, Photograph 1). In Area 2, the middle one third of the
site which includes Well 3A, the dominant vegetation is similar to Area )
and 1ikewise 1includes several species of clover, cow vetch, fleabane,
plantain, ironweed, and perennial grasses, Photographs 2 and 3 depict
representative portions of this area,

Area 3, the eastern one third of the site, is the area where remediation
has occurred. Although this area supports many of the same plant taxa as
Areas | and 2, several of the more common taxa in the other ‘areas are
absent from Area 3. The most conspicuous absences lncl"3g782".
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fleabane, plantain and most of the perennial grasses. Area 3 is the only
one of the three areas to contain taxa (e.g,, rush) with an affinity for
wet conditions. Photograph 4 deplcts Area 3.

ANl three communities are characteristic of early successional stages.
The high proportion of legumes (e.g., clover and cow vetch) suggests poor
nutrient conditions in the soil, In succession, nitrogen fixers (plants
that can take atmospheric nitrogen and. convert 1t to a form usable by
most other plants) are typically the first plants to colonize a recently
disturbed area. As succession proceeds, annual taxa are next to invade,
and these annual plants are then typically outcompeted and displaced by
perennial taxa.

The most 1ikely explanation for the differences in the plant communities
on the site is based on the site's history, The three plant communities
appear to have different histories of disturbance. Area 3 1s the most
recently disturbed. The date of disturbance can be traced to the
remediation of the sofls. Thus, this area supports the lowest number of
perennial taxa compared with Areas 1 and 2, Area ) supports the greatest
number of perennia)l taxa and 1s likely to be the oldest of the
communities, Area 2 is iIntermediate in occurrence of perennials and is
1ikely to have heen disturbed during the instaliation of Hell 3A.
Therefore, the differences in the communities can best be explained by
their age. The occurrence of hydrophytes (i.e., moisture tolerant
plants) in Area 3 can be explained by topography. Area 3 contains a low
lying area where water accumulates after precipitation. Many of the
predominant taxa in Areas 1 and 2 cannot tolerate such wet conditions.

5.7 CONCLUSIONS OF THE RISK ASSESSHENT

The following paragraphs summarize the Chem-Solv assessment conclusfons
(Table 5-13). ,

- Risk assessment protocols are designed to be conservative to
account for uncertainties such as the extent of contamination
and the presence of highly sensitive individuals 1in the
exposed population. The conservative approach 1s used to
ensure that the results of the HI value assessment will
protect human health and the environment.

The chemicals of concern at the site include the 11 volatile
organic chemicals detected in the groundwater: acetone,
benzene, chloroform, 1,1-dichloroethane, 1,2-dichloroethane,
cis-1,2-dichloroethene, tetrachloroethene, toluene,
1,1,1-trichloroethane, trichloroethene, and xylene,
Manganese and zinc are also included as chemicals of concern.

AR307625
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Total carcinogenic risﬁ falls within the targe rangea for
Superfund sites of 10~4 to 106, In the near-well group,
those most )ikely to contain chemicals from site-related
actgvities, the maximum or RME carcinogentc risk s 4 «x
10-9, The carcinogenic r1jk associated with the average
concentration §s 1 x 10~%.  The majority of the risk
(greater than 50 percent) is due to trichloroethene.

In the far-%?ll group, the maximum or RME carcinogenic risk
fs 3 x 10-9, The carcinogenic risk assoclated with the
average concentration is 6 x 103, The majority of the
risk (greater than 60 percent) s due to trichloroethene.

Total noncarcinogenic risk values are above the target range
(HI value of 1 or less), Hazard index values of greater than
1 were calculated for ingestion of groundwater for both the
near- and the far-well groups and for both adults and
children. However, manganese attrtbuted to almost all of the
HI value (60 to 100 percent). Available information suggests
that manganese 15 not site-related. If manganese is excluded
from the evaluation of noncarcinogenic risk, hazard {indices
are less than 1 for both the near and far well group and for
both adults and children.

There 15 no evidence of widespread distribution of the
site-related chemicals, 1.e., chlorinated solvents.
Trichloroethene was detected in 3 of 12 downgradient wells,
and tetrachlorcethene was detected in 2 of the 12 wells,

Evidence suggests that some or all of the contaminants in
Wells 26A and MWS-7-25 may be due to leakage of gasoline or
other fuel from former offsite underground storage tanks.
The chemicals without positive identification, TICs, in these
wells are components of conbustion fuels. Both carcinogenic
and noncarcinogenic risk may be overestimated because
analytical data from Hell 26A are included in risk assessment
‘calculations to provide a conservative estimate of risk.
Howaver, both carcinogenic and noncarcinogenic risk may be
overestimated, especially noncarcinogenic risk attributed to
manganese.

AR307626
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SECTION 5.0
TABLES
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TABLE &1
SUMMARY QF SO1IL SBAMPLES AND COMPARISON TO BACKGRQUND CONCENTRATIONS

CHEM-SOLV, ING, STE REMEDIATION INVESTIGATION
CHESWOLD, DELAWARE

Conoenirationa in 8odls
Erequency of Detection BCM Rewulta Southern NJ/ Eamern U5,
No, of No,of  Quantitstion Nithmetic Northetn Delewsco &) Marand/  Geomenio
Paiameter (Units)  Ansiysas  Detects  Umh* Maximum  Average ®*  Delawais(s)  Mesn 80 Delawnre (8)  Mean (d)

JYolatie Qranica (v/kg)

Methylene Chioride 1] 18{40)

Aosione ] 400 ()
n 8.0(0.0)

Trichioroathene 2 80(6.0)

Bensoic Aoid
blsehery)
phihalate

)
1]
10

B11131a11

Quaniitation kmit varies Detween sampies

One hatt of the quantitation Kmit was used when the chemichl conoentration was not detected, Duplicate sampies were averaged.
Standard Deviastion .

Data 1ot ovaikable

Nt Appoabie « avers09 S0NCENIAKON #1086d4 ¥H0 MAXITIVM CONCENTration

Vaild, vilue not queskonabie dus 10 reisied bianks \
Shckone & Boumgen, 1084, EamentConoarcaions n Sk d s Stk Mawrisnof e Coverrios WBIRG0). 7 6 3 |
Logan, T.G, snd Myan, JA, 1987, Land Appiication of Siudge, Lewis Pubkshers, Chelsss, M),
Ponneyivania SLas Unversity, 1068, Cirteria 8nd Recommendaions for Land of Siudges in the Bulietin 881, March 1988,
USEPA, 1988, Weter Guality Assssement: A Sarsening Procedure for Toxio and Comventonal Polivtants
i Sorace 0 Ground Wetr - P 1. EPA/GU0/8-40/0025. Sepmrmoe: 1908 Aeieed,
® USEPA, 1984 Hoak Assosoment Dooument or organd Areric EPA/SCO/BA/21F, Mrch 1984,

OCM Project No, 00401202
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TABLE 6-2
CHEMICALS DETECTED IN GROUNDWATER - NEAR WELLS#

CHEM-SOLV, INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Range of
Sample Quan-* Range of Detected  Background
Frequency of thationLimits  Concentrations Levels
Chemical Detaction ** (ug/h) (ug/h) (ug/h)

Acetone 2/18 10-50 110 <10
Benzene 5/16 §-25 12-200 <5
1,1-Dichloroethane 1/16 5-25 2 <5
1,2-Dichioroethane 1/16 -25 ] <$
¢is-1,2-Dichloroethene 1/16 -25 14-15 <5
Tetrachloroethene §/16 -25 13-6 <5
Toluene 1/18 -25 3 <5
1,1,1- Trichloroethane 6/16 -26 3-23 <5
Trichloroethene 7/18 25 6-540 <8
Xylene 1/ . -25 04 <5
Manganase *** 13/13 28 15.9 - 24,400 13-117
Zing *** 1"/ 5 10,5 - 8,340 296-496

*  Nearwells Include: 2uA, 33A, 39A, 68, and 98
**  Number of samples in which the chemical was positively detected divided by the number
of samples available, including duplicate and apilt samples
**%  Values for unfiltered sample resuits

Compiled by; BCM Engineers Inc, (BCM Project No, 00-6012-02)

W, AR307632
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TABLE 6-3
CHEMICALS DETECTED IN GROUNDWATER - FAR WELLS*

CHEM-SOLYV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Range of Range of )
Sample Quan- Detected Background
Frequency of thation Limits Concentrations Levels
Chemical Detection** (ug/h) (ug/l) (ug/l)

Acetone 1/23 10-50 110 <10
Benzene 6/23 5-25 12.200 <5
Chloroform 1/ 5.25 2 <b
1,1-Dichlorogthane 1/23 §.95 2 <5
1,2-Dichloroethane 2/ -25 5 <6
cis-1,2-Dichiorcethene 2/23 =25 14-15 <5 O
Tetrachioroethene 5/23 -25 136 <5
Toluene 1/23 5-25 ] <5
1,1,1- Trichloroethane 7/28 5-25 3-54 <5
Trichioroethene 7/ 5-25 5-640 <5
Xylene 1/23 5-26 04 <5
Manganese *** 21/2 28 15.8 - 20,400 113-117
Zing *#* 19/19 5 7-3,610 206-49.8

*  Farwaells Include; near wells (26A, 33A, 39A, 68, and 9B), 41A, MWS-5-18, MWS-6-25,
the American Roofing, and Gearhart wells, MWS-7-26 included for manganese and zinc only
** Number of sampies in which the chemical was positively detected divided by the number
of samples available, including duplicate and spiit samples
*  Values for unfittered samples

Complled by: BCM Engineers inc, (BCM Project No, 00-6012-02)
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TABLE 5-4
ASSUMPTIONS USED IN CALCULATING EXPOSURE

CHEM-SOLY, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Children  Adults Reference

Ingsstlon of Graundwate; .

Ingestion Rate (liters/day) 13 2 EPA (1989a and 1988b)
Exposure Frequency (events/year) 365 365 Site Specific

Exposure Duration (years) 5 30 EPA (1989a and 1989b)
Body Walght (ko) 17 70 EPA {1989a and 1988b)

D lon from

Skin surface area (sq. cm) 7128 19,400 EPA (1989a and 1989b)
Expoaure time (hours/event) 0.25 026  EPA, 1889¢c

Expoaure frequency (events/year) 365 365 Site Specific
Exposure duration (years) 5 30 Stte Specific

Body weight (kg) . 17 70 EPA (1988a and 1988b)

Inhalatlon ro U
Drinking Water Equivalent Factor* 095  EPA, 1086

*  See Sectlon 5,3.2.2 and Appendix Q

Compied by: €.CM Engineers Inc. (BCM Project No, 00-6012-02)
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TABLE 65
CONCENTRATIONS USED IN RISK ASSESSMENT CALCULATIONS

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Concentration
Far Well Group {ug/l) ~ Near Well Group (ug/l)
Average RME Average AME

Chemical

Acetone 56 103 144
Benzens 94 235 174
Chiorform 13 -

1,1-Dichioroethane 1.2 1.6 09
1,2-Dichloroethans 1.7 25 14
cla-1,2-Dichloroethene 16 19 14
Tetrachioroethene 17 21 1.7
Toluene 14 1.8 1.2
1,1,1- Trichloroethane 56 108 43
Trichloroethene 352 96,1 689
Xylene 15 19 1.4
Manganese* 2,608.9 6,318, 4,900.4
Zinc* 381.3 8579 7814

* Values for unfitered sample resuits
~ Compound not detected In the well group
AME  Reasoriable maximum exposure is defined as the upper bound 95
percent confidence interval of the arthmetic average.

Complied by: BCM Engineers Inc. (BCM Project No, 00-6012-02)
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TABLE 5.7
TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS

CHEM-SOLV, INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Uncertalnty and

ChronicRfD*  Confidence Critical RID _Modifying Factors
Chemical {mg/kg/day) Level Effact Source UF MF

Acetone Oral 0.1 Low Kidney, Liver IRIS 1000
Chloroform Oral 0.01 Medium  Liver . IRIS 1000
Tetrachloroethene Oral 001 Medium  Liver IRIS 1000
Toluene Oral 02 Medium  Blood IRIS 100

Inhalation 06a Medium  CNS, Liver, Kidney  IRIS NA
1,1,3-Trichloroethane Oral 0.09 Medium  Liver ) IRIS 1000
Xylene Cral 2 Medium  Mortality IRIS 100

Inhalation 02 Medium  CNS, Mortality HEAST NA
Manganese Oral 0.1 Medium CNS IRIS 1
Zine Oral 0.2 NA Anemia HEAST NA

$EF--8----

Not available

Integrated Risk Information System

Health Effects Assessment Summary Table

Inhalation reference dose (RfD) values have not been determinied; oral RID values were used In the
exposure calculations, except for 1,1,1-trichloroethane, HEAST lists an inhalation RfD of

0.3 mg/kg/day for 1,1,1-trichloroethane, Critical effect is the cantral nervous system with an
uncertainty factor of 100,

EPA comments for the draft Rl raport dated Saptember 17, 1990, p.23, recommended

an Inhatation RfD of 1.5 mg/kg/day. A more conservative value of 0.6 ing/kg/day was

obtained from 4th Quarter 1990 HEAST,

Compled by BCM Engineers Inc, (BCM Project No, 00-6012-02)

AR307637
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TABLE 5-8
EPA CATEGROIES FOR POTENTIAL CARCINOGENS

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

EPA Group
Category Description Evidence

Group A Human Sufficlent eviience from epidemlologic
Carcinogen studies to support a causal assaclation
between exposure and cancer in humans

Group B1 Probable Human Limied evikdence in humans from
Carclnogen epldemlologic studies

Group B2 Possible Human Sufficlent evidence in animals,
Carcinogen Inadequate evidence in humans

Group C " Possible Human Limited evidence In animals and/or
Carcinogen carinogenic properties in short-term studle

Group D Not Classifled Inadequate evilence In animals
GroupE No Evidence No evidence in at least two adequate

animal tests or in both epkdemiologic
and animat studies

Source: EPA, 1988

AR307638
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TABLE 59
CANCER RISK ESTIMATES . NEAR WELLS

CHEM-SOLV. INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

Siope [sf«] (mg/kgldl!) Weightot _ Chemical Specific Risk Total Exposute Pathwary
Chemical Factor  Avelage AME Evidence  Average RME Avetage RAME

Benzens 0.02¢
1,2 Dichiorosthane 0,084
Tetrachiorostnens 0.081

TOTAL EXPOSURE

RME Reasonabie maximum exposure is defined as the upper bound 95 peroent confidence intarval of the arithmetic aversge *
Compiled by: BCM Engineers inc, (BCM Project No, 00-0012-02)

AR307639
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TABLE 810
CANCER RISK ESTIMATES - FARWELLS

CHEM-S0LV, INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

COI (mo/ka/day) Slope Weighto! Chemical Specitio Risk Tota! Exposure Pathway
Average RME Factor Evidence  AversQe RME Average RME

TOTAL EXPOSURE

RME Reasonable maximum exposurs (s dafined a3 the upper bound 93 percent contidence INerval of the aritnmetic aversge
Compited by: BCM Enginesrs inc, (BCM Project No, 006012-02)

AR307640
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TABLE 811
CHRONIC HAZARD INDEX ESTIMATES - NEAR WELLS

CHEM-SCLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

COI (mg/kg-day) RID Haxard index

Average AME (mg/kg/day)  Average AME

ADULTS
Acetone

Tetrachiorosthene
Toluene
1,1,1:Trichloroethans
Xylene

Manganese

Zno

2E+00 4E+00

ILDREN
Acstone
Tetrachlorosthene
Toluene
1,1,1-Trichiorosthane

rgaese { O

ano

4E+00 1E+01

Aouutg
Acstone
Tetrachioroethene
Tolusne
1,1,)-Trichiorosthane
Xylone

SHILOREN

Aostone
Tetrachiorosthene
Toluene
1,1,1-Trichlorouthane
Xylene

3] 4E0

AR3076L I ™)
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Table 8-11(Continued)

CO (mg/kg-day) RID Hazerd inclex Pathway Hazard index

Chemical Aveinge RME (mo/kg-day)  Average AME Average AME

Aostone
Tetrachiorosthens
Toluane
1,1,1:Trichiorosthane
Xylene

TOTAL EXPOSURE - ADULTS
TOTAL EXPOSURE - CHILOREN

B —

*  inhalation retersnce dose (RID) values have not been determined; oral RID values were used in the
9XPOsUre Calouiaions, exoept for 1,1,14richioroethane, HEAST fists an inhalation RID of
0.3 mg/ka/day for 1,1,1-trichlorosthane, Critioal effect is the centra nervaus system and
uncertainty facioe of 100,

RME Reasonable maximum exposure is defined 88 the upper bound 95 peroent
confidence imerval of the withmetic average

Compiied by: BCM Engineers Ino, (BCM Project No, 00-0012.02)

AR307642
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TABLE 512
CHRONIC HAZARD INDEX ESTIMATES - FAR WELLS

CHEM-SOLV, INC. SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

CD) (mp/kg/day) A0 Hazard Index Pathway Hazard index
Average RME (mg/kg/day)  Average RME Average RME

ADULTS
Aostone
Chloroform
Tetinchiorosthene
1,1,1-Trichloroethane
Toluens
Yylone
Manganese
2no
3E+00 8E+00

CHLDREN
Aostone

Chlorofarm
1,1,-Trichlorosthane
Tetrachiorosthene

/'ﬁ\
Toluene \"f)

Xylone
Manganese
ane
2E+00 SE+00

Chlaroform
Tétrachiorosthene
Toluene
1,4,1-Trichlorosthane
Xylone

GHILDREN
Aoetone

Chloroform
Tetrachiorosthens
Toluene
1,1,9Trichlorosthane
Xylone

ER L
AR307643
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Table 8-12 {Continued)

COl {mg/kp/day) Oral RID Hazard index
Average RME (mg/kg/day)  Average RME

Chieroform
Tetrachiorosthene
1,1, t-Trichiorosthane
Tolusne

Xylene

ILDREN
Aostons
Chieraform
Tetrachiorosthene
1,1, 1:Trichloroethane
Toluene

Kylene

TOTAL EXPOSURE - ADULTS
TOTAL EXPOSURE - CHILOREN

inhaistion reference dose (FID) values have not besn determined; oral AYD valuss were used in the
axposule calculations, axoept for 1,1, V-trichioroethane, HEAST lists an inhalation AID of
0.3 mp/kg/day for 1,1,1-4richiorosthane, Critical effect is the central nervous system and
unosrtainty factor of 100, )
RME Ressonable maximum exposure is defined as the upper bound 95 peroent

confidence interval of the arithmetio average

Compiled by: BCM Engineers ino, (BCM Project No, 00-0012.02)

AR30764b
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TABLE 5-13
SUMMARY OF RISK

CHEM-SOLYV, INC, SITE REMEDIAL INVESTIGATION
CHESWOLD, DELAWARE

HAZARD INDEX

CANCER RISK Average RME
Average RME Aduits  Chlildren Adults  Children

2E+00
3E-02
SE-08

2E+00

RME Reasonable maximum exposure Is defined as the upper bound 85 percent
confidence interval of the arthmetic average,

Compiled by; BCM Engineers Inc, (BCM Project No. 00-6012-02)

AR307645 &
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TABLE §-14

COMPARISON OF WATER QUALITY GUIDELINES TO PREDICTED
ENVIRONMENTAL CONCENTRATIONS

CHEM-SOLV, INC, SITE REM:D!AL INVESTIGATION
CHESWOLD, DELAWARE

Predicted Concentrations at

Water Quality Guidellnes (ug/l* the Polnt of Release (ug/l)**
Chemical Acute Chronic Avarage 'RME

Acetone (a) (a) - 04 07
Benzene 5,300 53e 06 18
Chioroform 28,900 1,240 0.1 0.1
1,1-Dichlorogthane NA NA 01 0.1
1,2-Dichiorosthane 110,000 20,000 0 02
1,2-Dichloroethens 11,400 140 0.1 01
Tetrachiorogthene 5,280 840 01 01
Toluene 17,600 175e 0.1 0.1
1,1,1-Trichloroethane 9,320 e 0.4 0.7
Trichloroethene 45,000 21,900 24 8.5
Manganese NA NA 1m.2 4292
Zine 180 ¢ 10b 259b 65.1
43d 64d

EPA, 1988, Goid Book; Quality Criteria for Water. EPA 440/5-86-1

Average and RME groundwater concentrations (far wells) diluted to estimate

concentrations at the point of release (Alston Branch of the Leipsic River)

Diution Factor = Sl water ghed greg = LJE+06 = 15
Area of far well plume 3.6E+05

Recommendad sofvent carrier for aquatic bioassays: non-{oxic

Valup recommendad by EPA in Comments to draft Rl (September 17, 1990, p. 22),

Based on hardness in background well (22A) of 48 mg/1 as CaCO3

Wall 33A not included to calculate average groundwater concentrations

Value for acute guideline multiplled by 0.01 (EPA 1964)

Reasonable maximum exposure

Not available
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TABLE 5-15

PRESENCE - ABSENCE MATRIX OF PREDOMINANT PLANT TAXA WITHIN

THE THREE PLANT COMMUNITIES

. CHEM-SOLY, INC, SITE REMEDIAL INVESTIGATION

CHESWOLD, DELAWARE

Common Name

Sclentific Name

White clover

Low hop clover
Rabbit-foot clover
Cow vetch

Yellow sweet clover
Plantain
Fleabane

Aster

Ragweed
Hungarian brome
Litte bluestem
Japanese brome
Ironweed

Dock

Wiid onion
Mustard

Rush

Wild berry

Trifolium repens
Trifollum procumbens
TeHolium arvense
Vicla cracca
Meliotus officinalls
Plantago sp.
Erigeron sp.

Aster sp,
Ambrosia sp.
Bromus inermis
Andrapogon sp.
Bromus japanicus
Veronica sp.
Rume sp.

Allum cernuum
Brassica sp.
Juncus sp.

Rubus sp,
Lonlcera japonica

P A I Y

L T e I

D S S

L T I I

Japanese honeysuckle

+ Denotes presence of taxa
Denotes absance of taxa
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6.0 CONCLUSIONS

An evaluation of data obtained for the Chem-Solv, Inc. site supports the
following conclusions:

- After an explosion and fire on September 7, 1984, at the
Chem-Soly stte, ONREC {nitlated soll and groundwater
Investigations to evaluate possible contaminatton. Volatile
organic compounds, including TCE and related compounds, were
fdentifled in onsite soll and groundwater.

Groundwater from the shallow aquifer beneath the site from
the shallow aquifer has been affected by organic compounds
from site activities and nonsite activities., Compounds
resulting from site activities include TCE and related
compounds.  Other compounds, which 1include benzene and
toluene, cannot bLe directly related to the site. Data
presented in the RI support the conclusion that these
compounds are most 1ikely to come from an offsite source or
sources, The previous operation of the groundwater treatment
system has resulted in the co-mingling of these compounds. A
groundwater plume extends in the shallow groundwater from the
area below the former distillation building to the eastern
edge of Route 13, Impacts to the deeper zones of the aquifer
have been limited by the presence of a silt layer
approximately 20 feet below the ground surface in the
vicinity of the site. However, some VOC contamination of the
intermediate zone has occurred, as indicated by low levels of
VOCs in the 1intermediate-zone monitoring wells and nearby
domestic wells.

The elevated levels of manganese and zinc may be the result
of local anaerobic groundwater conditions. However, the
cause of these localized conditions s unknown.

A second distinct plume associated with leaking underground
storage tanks has been identified in the shallow aquifer zone
just north of the intersection of Routes 13 and 42.
Groundwater quality data, hydrogeologic Information, and soi}
analytical data obtained from the Underground Storage Tank
Branch of DNREC {indicate that sources other than the
Chem-Soly site are involved,

Carcinogenic risks assoctated with the site, 1including
ingestion of groundwater, inhalation during use, and dermal
contactdwlth] gro;lgdwator, all fall within the target range of
} % 10~%to 1 x 1079, .
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Noncarcinogenic risks for the site assoclated with the
Ingestion of groundwater are above the accepted HI value of
1. However, manganese contributes 60 to 100 percent of the
total risk. Based on a review of the data, manganese may not
be site related, If manganese Is excluded from the
groundwater ingestion calculation, hazard {index values for
noncarcinogenic risk are below 1 for both adults and children,
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